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MADE IN THREE
PRINCIPAL MATERIALS

FREQUELEX

An insulating material of Low Di-electric
Loss, for Coil Formers, Aerial Insula%tors,
Yalve Holders, etc.

PERMALEX

A High Permittivity Material. For the con-
struction of Condensers of the smallest
possible dimensions.

TEMPLEX

A Condenser material of medium per- i

mittivity, For the construction of Con- U

. . A
densers having a constant capacity at all B
temperatures. I

==

BULLERS LOW LOSS CERAMICS

+
—
=

BULLERS LTD., 6, Laurence Pountney Hill, London, E.C.4. Phone: Mansion House 9971 (3 lines)
Telegrams: ¢ Builers, Cannon, London"’ Manchester Office: 196, Deansgate, Manchester
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ith the VARIAC .. . the right voitage every time

Thousands of enthusiastic users testify to the general usefulness of the VARIAC* con-
tinuously adjustable auto-transformer for use in hundreds of different applications where
the voltage on any a.c. operated device must be set exactly right.

The VARIAC is the original continuously-adjustable, manually-operated voltage control
with the following exclusive features, which are found in no resistive control.

® EXCELLENT REGU LATION—O&%)H% j&o}l{tff%s are independent of load, up to the full load rating
¢ cV b
@ HIGH OUTPUT VOLTAGES—VARIACS supply output voltages 15% higher than the line voltage.

SMOOTH CONTROL—The VARIAC may be set to supply any predetermined output voltage, with
absolutely smooth and stepless variation.

H IGH EFFIC'ENCY—Exceptionally low losses at both no load znd at full power.
SMALL SI ZE—VARIACS are much smaller than any other voltage control of equal power rating.

®

@

@®

® LINEAR OUTPUT VOLTAGE—Output voltages are continuously adjustable from zero by means

of a 320 degree rotation of the control knob.

@

@
&

CALIBRATED DIALs—Giving accurate indication of output voltage.
SMALL TEMPE RATURE RISE—Less than 50 degrees C. for continuous duty.
ADVANCED MECHANICAL DES'GN—Rugged construction—no delicate parts or wires.

VARIAGS are stocked in fifteen models with power ratings  * Trade name VARIAC is registered No.

. q - 580,454 at The Patent Office. VARIACS
from 165 watts to 7 kw ; prices range between 70/- and are patented wnder British Patent 439 567

£34:0:0. Excellent deliveries can be arranged. Most  issued to General Radio Company.
types are in stock.

i Write for Bulletin 424-E & 146-E for Complete Data.

'ELE(TRICAI AND RADIO LABORATORY APPARATUS ETC.
180, Tottenham Court Road, london, W,/ snd 75, OLOHALL ST. LIVERPOOL, 3, LANCS,




WIRELESS July, 194
ENGINEER

(3]

BRIEF TECHNICAL DATA

Overall Diam. 12§ ................. Overall Depth 6} v
Fundamental Resonance......... .................. 75 C.p. Sl
Max. Power Capacity...... 12w.peak A.C.on 4 ft. baffle.
(15 w. horn loaded}
Voice Coil Tmp...........ceoeevinnnns 15 ohms at 4o0¢.ps.’

Flux Density......oocoioiiiiiiiiiiieaenns 13,000 gause |
Net weight... c..113 1B

=" »
R:D - B s D A

Lensitive |/alve
oltmeter

VOLTAGE RANGE
| mV to 100 volts, ¢

FREQUENGY .
RANGE

50 ¢/s to 250 kefs.

ACCURACY
£ 59, of che actual /]
readings
INPUT
IMPEDANGE
2 megohms.

ZERO SETTING |

Type 378A. Stable and remains |9
set on all ranges. i

FURZERILL (43 |
~ (ABORATORK

BOREHAM WOOD - -HERTH

7 &
HIVAC LIMITED. Greenhill Crescent, Harrow on the Hill. Middx. Phone:%\g"(g? TELEPHONE ' ELSTREE 1137 ’

THE SCIENTIFIC
VALVE
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SILENTBLOCS

: ! LEADING
/ SILENTBLOCS \'~—. JEDGE
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firm, flexible and
free from vibration

The photograph shows «
SILENTBLOC adapted by Messrs.
Vickers-Armstrongs Limited, for the
Vickers Viking. Its purpose is to
isolate vibration from engines in the
wings and prevent it affecting the
fuselage, passengers and crew.

Details of the application are
described by the sketches, which
were prepared by the Artists
of "Flight’,

For vibration insulation of major
structures, engines, and fuel tanks,
just as for sensitive Instruments, there
Is a SILENTBLOC Anti-vibration
Mounting designed precisely for
IIs purpose,

In the new SILENTBLOC Cata-
logue there are sections arranged
to guide your choice of SILENTBLOC
Anti-vibration Mountings.

vr 1A G, S - T
SRS LONDON W. 1

, TELEPHONE
PARK 9821 1§ LINES)

NOTTING HILL GATE
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‘AVO’ PRECISION :

Regd. Trade Mark

TESTING INSTRUMENTS

THE ¢AVO’
TEST BRIDGE

A self-contained s0-cycles measuring bridge
of exceptional accuracy and utility.  Pro-
* vides for the direct measurement of all normal
sizes of condensers and resistances. Accuracy,
except at the extreme ends of the range, is
better than 5%. Facilities are also provided
for condenser power factor measurements and
leakage tests. Inductances from o.x Henry
upwards can_be checked against external
sernissuaERERRSNRN standards. It may also be employed as a
highly. efficient valve voltmeter indicator for

The A”_Wave AVO_OSCILLATOR the measurement of both audio and radio

frequency voltages.

wmeERESAGRARS

Models
available for
Battery opera-
tion and for
A.C. Mains

operation.

CEARRAAARARAMKAL
saeENBVIREEBE

.

Covers continuous fundamental frequency band from 95 Ke. to

40 Mc. by means of six separate coils. Calibrated harmonic CAPACITY:
scalé extends range to 80 Mc. Each band calibrated in Ke.; Range C.1—'000005 uF to o005 uF. |
accurate to within 1 per cent. Max. output 1-v., delivered into Range C.z—0005 uF  t6 5 uPF. i
a 90-ohms n?in-lind;ctive oug\i\:t l?ad.l lntfeﬁnallsy modulanlzd, Range C.3—'05 uF to 500 wF. 4
n odulated or pure R.k. signal at will. eparate valive f
2’::{132:2:' l:rovides L.F;.) modulatiogn of good wa\l:e form at RESISTANCES: Fully descriptive leaflets |
approx. 400 c/s to a depth of 30 per cent. Fully screened Range R.1— 5 ohms to 5,000 ohms. will be sent on appllcatlon
output lead ; dummy aerials for long, medium and short waves. Range R.2— 500 ohms to 500,000 ohms. i

In fully screened case. Range R.3—50,000 ohms to 50 megohms. il

i
y
Sole Proprietors and Manufacturers i

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD., Winder House, Douglas Street, London, S.W. L. Phone : Victoria 34‘%’

————— —

- e — |
L A ltter gy |

IN THE HISTORY OF i

| Thte Finlr Sncttestiyy

5

|

;i& i

® CONSTANT VELOCITY% R
® TROPICAL BAKELITE INSULATION “In umity 2 U2

® FINEST QUALITY MATERIAL T - 4
* Compensates for both axial and angular misalign- G %‘4 M as frequently announCiii‘

ment and provides accurate  ganging”’.

PRICE 2/9 RETAIL Rola . CEI.[S.I‘IOMk
) jAC K S o N finally join forces in the interest ofgreat%

BROS (LONDON) LIMITED Speaker Production for the Radio Indusit)
KINGSWAY © WADDON - SURREY BRITISH ROLA LTD., CELESTION 110, {/
TELEPHONE: TELEGRAMS: WALFILCO, Georgian House, Bury St., St, James s, $.W.1,  Kingston-upon-ThZiy
CROYDON 2754-5 PHONE, LONDON Factories : Thames Dition & Devizes. Surrey. cgﬁ:‘“
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erstanding

A portable Beat frequency Oscillator
of outstanding merit, widely used by
all the leading government and indus-
trial laboratories. Range: 0-16000
c.p.s. Output: 0.5 watts. Weight :
30 Ibs. Total Harmonic Distortion :
Less than 1% at full output. Output
impedance: 600 ohms. Calibration
accuracy : 1% or 2 cycles, whichever
is the greater. Vernier Precision dials
and built in output meter 0-20 volts.
Suitable for wuse in sub-tropical
climates; very stable under reason-
ably constant ambient temperature
conditions.

PRECISION
BUILT
INSTRUMENTS

BIRMINGHAM SOUND REPRODUCERS LTD.

CLAREMONT WORKS: OLD HILL, STAFFS. PHONE: CRADLEY HEATH 6212/3
LONDON OFFICE: [15 GOWER STREET, W.C.l. PHONE: EUSTON 7515

M-W.72

A wide range of types for
all purposes

UNITED INSULATOR CO. LTD.

Oakcroft Rd., Tolworth, Surbiton, Surray
'Phone : Elmbridge 524l "Grams : Calanel, Surbiton

Unsurpassed In Ceramics

il
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* CALCULATED TO ANSWER
THE MOST EXACTING DEMANIDBS

x FOR ALL RADIO ,

AN ELECTRICAL PURPOSES

iy

WEGO CONDENSER COLTD - BIDEFORD AVE - PERIVALE - GREENFORD ‘- MIDDX - Tel. PERIVALE 4277

fot

HERE 1S THE NEW

TRANSFORMER 7ortas fronyitii

@ SUPERB TECHNICAL DESIGN ©® FINEST
QUALITY MATERIALS @ HIiGH OPERATIONAL
EFFICIENCY ® GUARANTEED RELIABILITY
@® BEAUTIFUL APPEARANCE

BRIEF DETAILS OF THE RANGE . . g o
Mains Transformers, 55,000 Wates.; Input and Output
Transformers ; Filter Chokes.

0 . ! . . AND OF THEIR CONSTRUCTION
High Quality Silicon iron laminations: wire to B.S.S.
Standards ; finest grade insulation : Die Cast Streamline
Shrouds ; Black bakelite Terminal panels ; High Vacuum
Impregnated coils layer wound with condenser tissue
interleaving ; Porcelain terminals insulated and/or silver
plated soldering tags.

ODEN 224 TRANSFORMERS

WODEN TRANSFORMER COMPANY LTD.
Moxley Rd., Bilston, Staffs. Tel: BILSTON 41959

_ Y

5 05°

, “, 7005

J

ake goodjobs
—~ BETTER! |

Make the
BEST with
TENAPLAS

We make :—
RADIO SLEEVINGS
SPECIAL TUBING FOR
CONVEYING LIQUID FOOD
EDIBLE OILS, ETC.
INSULATED WIRES & CABLES
SOLID SECTIONS & STRIPS
*TENATHERM " SELF-HEATING
CABLE AND 'TENAPLAX’
\ CO-AXIAL CABLE

Write for 5 |
details to

UPPER BASILDON, l’,!
NR. PENBOURNE,Y BERKS: |

Tel. : Upper Basildon 228 and 259,

e
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;4 SZna’ard of
~ Zero Loss Angle

SARIABLE AIR CONDENSER TYPE
J D-14-A

is three-terminal double-screened condenser is
rvided with a guard circuit which ensures that
dielectric of the plate-to-plate capacitance is
nposed entirely of air. This, together with
special surface treatment of the plates reduces
plate-to-plate power loss to a quantity which
i' be disregarded even when measuring the

{allest power factors.
u

BRIEF SPECIFICATION

'

CAPACITANCE. 50 uu F min. 1,250 upe F max.

]

ELOSS ANGLE. Approximately 1 micro-radian in a dry
! atmeosphere : 7 micro-radians in 759 relative humidity
;  for the frequency range of 50 ¢/s to 10,000 c¢/s.

, DRIVE. Worm reduction gear, 50 : 1 ratio.

!SCALE READING. To 1 part in 5,000 direct reading ;
E To 1 part in 20,000 by interpolation.

?BACKLASH. Not exceeding 1 part in 20,000.
DIMENSIONS. 12§ 10”x 13§".
;Write for Bulletin B-537-A giving further particulars.

iRHEAD & CO., LTD., ELMERS END, BECKENHAM,
( KENT.  Tel: BECKENHAM 0041-2

MUIRHEAD

OVER 60 YEARS DESIGNERS AND
lERS OF PRECISION INSTRUMENTS

—

l
)

C.R.C.45
|

BN i o g

H

Lo s
Loa SR 5

A 52ft. VERTICAL AERIAL developed for the Army
and now offered as ideal for laboratories, factories, relay
receiving stations, etc., where serious reception is required,
Heavy porcelain insulators rsft. from base, leaving 37ft.
vertical collector generally terminating in “ Eliminoise *
matching transformers and transmission line.,

List No. 574, Price £98, Erection and fittings extra, depending on site.

BELLING & LEE LTD

'C_AMBRIDG_E ARTERIAL ROAD, ENFIELD, MIDDX
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TELCON @ METALS

for the SCIENTIFIC INSTRUMENT
and RADIO INDUSTRIES

x MUMETAL

MAGNETIC SCREENS
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enquiries 3¢ invite

THE TELEGRAPH CONSTRUCTION & MAINTENANCE €O, LTD.
Founded 1864
Head Office: 22 OLD BROAD ST LONDON, E.C.2, Tel:LONdon Wall 3141

Enquiries to TELCON WORKS, GREENWICH, S.E.10. Tel: Greenwich 1040

TRANSFORMERS

111
Made We are specialists in the design of
to reliable Transformers for sound repro-
,, duction and are in a position to quote
Measure

exceptionally quick delivery on work
of National Importance.

SAYAGE TRANSFORMERS LTD.

52 Northgate Street, Devizes H Devizes 536

The wide range of
Londex Relays
covers especially the

Wireless and Elec-
tronic fields. The
illustrations show

only a few out of
a multitude of re-
liable relays.
Ask for leaflet
205/112/WE,

LONDEX -

derial
Change-vver
Relay, 4.E.0.0.4

Jor Radio Frequency

LTD

Midget Relay M1
or4d C.or DC.

MANUFACYURERS COF RELAYS

207-ANFRIEY ROAD- LONDON-3-E-20 ~niSo®T2 e s

Al
sEgLeY

During the war years we made a total of

200,000,000 FELT STRIPS
for ANTI-GAS EYESHIELDS

1If your Let i
peace-time STERLING i
productions need quote-you

Any SHAPE—any SIZE—any QUANTITY

e

TEXTILE

STERLIN INDUSTRIES L™

STERLING WORKS, ALEXANDRA ROAD, PONDERS END
k Phane MIDDLESEX
HOW ARD 2214.5, 1755

VALVE VOLTMETE
3 RANGES

High Impedance Tuned Circ
LIST B'WE 2013
Manufacturers of High-Class Test Equipment.

LABGEAR, WILLOW PLACE, CAMBRIL

Grami
STERTEX, ENFIELD /

For use across

THE WORLD’S GREATEST BOOKSHOP

FOYLLS‘

N32w and secondhand Books on every
subject.  Stock of 3 million volumes.

113-125 CHARING CROSS ROAD LONDON W.C2
Gerrard 5660 (16 lines) Open 9-6 (inc. Sat.) )

Write for book- §
let op liiting and
shifting or separ-
ate catalogne cf
CONVeyors, cranes,
and other mech-
anical  handling
equipment.

FELECTRICS
CHAIN
PULLEY

BLOCK

@ GEO. W. KING LTD,

PEB. WORKS - HITCHIN - HERTS. DOUGLES.

MANCHESTER CENTRAL 3947 NEWCASTLE 24196 .

e
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S.EM. Y2hp. MOTOR

S.E.M. standard } h.p. single
phase capacitor motor

STANDARD $ h.p,. single phase, capaci-

tor motor that is ideal for all normal
purposes has been designed and manufac-
tured by S.E.M. engineers.

The motor, which is equipped with
capacitor starting, is suitable for use on
all the normal supply voltages. It is
equipped with a simple and substantial
centrifugal switch; has a high starting
torque, and can be equipped with sleeve
bearings in place of the standard ball-
bearings, where specially quiet running is
required. It is enclosed ventilated, speed
1425 r.p.m. .

In common with all S.E.M. machines,
this motor is manufactured to the highest
standards of mechanical detail and has
passed rigid inspection tests.

——SMALL ELECTRIC MOTORS LTD.—

have specialized for over 30 years
in making electrical machinery
-and switchgear up to 10 kW
capacity. They are experts in
the design and manufacture of
ventilating fans and blowers,
motors, generators, aircraft and
motor generators, high-fre-
quency alternators, switchgear,
starters, and regulators.

A SUBSIDIARY OF BROADCAST RELAY SERVICE LTD.

BECKENHAM - KENT

M d

WIRELESS
ENGINEER

ﬂver prickly pear

or paddy field or
pasture-across all the
trackless wastes of
the world, you know

where you are with

ARCON]

MARCONI’S WIRELESS TELEGRAPH CO. LTD,
THE MARCONI INTERNATIONAL MARINE
COMMUNICATION CO. LTD. ELECTRA HOUSE,
VICTORIA EMBANKMENT, LONDON, W.C.2

*
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. (F),thz;; BritishPIf;l(.:S.F.o ProductsLJegté%
BASICA“.Y BETTER ; MICA. CAPACILOR ss,ls WIRE
A/A’ ~SPACELD f VOLOME ¢ rSI.IESTk%TL?. 2 Whie for
ull details.
Manufactured by

BRITISH N.S.F. CO. LTB.,

KEIGHLEY, Y ORKS.
London Offices: 25, Manchescer Sq., W.I. Tele. : Welbeck 7941/6
) 7So|e Licensees OAK MANUFACTURING Cco., ChlcaEOo_

R RN

Piezo QUARTZ CRYSTALS

for all applications.

Full details on request.

QUARTZ CRYSTAL CO,, LTD,,
(Phone : MALden 0334.; B5-71, Kingsion &kd., New Malden, SURREY.

Use ¢“Quixo”’ method of battery
testing. Reliable resuits guaran-_
teed. Send for interesting , #~ Y
leaflet G.2I5, on bat-/... A
tery testing.

FOR RESISTORS WRITE~

““él «y

Welwyn Electrical
Laboratories Ltd
Welwyn Garden
City Herts

ll

LAMINATIONS & SCREENS
RADIOMETAL - PERMALLOY ;:
SILICON ALLOYS

sl

ELECTRICAL SOUND & TELEVISION PATENTSLTD.
12, PEMBROKE STREET, LONDON, N.1

]
i

—

WALTER SWITCHEo
ARE MADE FOR

i
Earl’s Court Exhibition Buildings, Earl’s Court, London, S.W.5. |
(L.

FULHAM 6192. "GRAMS: WALINST, FULROAD, LONDON/

T R. Casson 1

—

T

b o
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Testing and Measuring Apparatus
for Communication Engineering

{
? CONDENSERS

i RESISTANCES ]
2 '\
3 BRIDGE S_?agacittmce
4. W. SULLIVAN Reslstance
‘ — LIMITED —

ALL TYPES—ALL FREQUENCIES—ALL ACCURACIES
London, S.E. 15

OSCILLATORS

INDUCTANCES

el. New Cross 3225 (Private Branch Exchange)

|
|
|
|
|
|

MODELS NOW IN PRODUCTION

Type No.: Input : Output 1 Woatts : Price : Type No.: Input : Output :  Watts ; Price :

M.T.I89A......190/260 v. ... 230 v.......... 10...... £3 15 0 M.T.140A......190/260 v.......230 v....... 150.....£10 0 0

M.T.I89E......190/260 v 0 M.T.1408. .. 190/230 M 110 v....... Ilgo ...... é:o 00

M.T.I61A. ... 190/2 3 M.T.140C.. " 95/130 v....... 110 v....... 0...... 000

MT1ole oo 20 5 M.T.140D. 7 957130 v, 230 v 150 £10 0 0
I MT.161D 95/130 v 3 M.T.262A..,...190/260 v......230 v....... 500......£21 0 0
. MTII6IE. . 190/260 v. 3 M.T.218A......190/260 v......230 v....... 1800.....£50 0 0
. M.T.lelF.... . 190,260 v... 3

Special Quotations for Quantities.
INPUT POWER FACTOR 90%.

ICE COMPONENTS,LTD. BACK RD. SHERNHALL ST.WALTHAMSTOW, LONDON, E.I7. Phone:LARKswood 4366/7

Ty T Sy

= e TR T
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Recommended Typesfor A.C./D.C.
Mains Operated Receiver.

CCH 35 Frequency changer.
| EF 39 Intermediate Frequency
Amplifier. ]
! EBC 33 Detector L.F. Amplifier. E
CL 33 Output Pentode.
CY 31 Rectifler.

I Other recommended types are avaifable for A.C,
! battery and portable receivers.

St

iy

DOMINANT NAME IN ELECTRONICS

3L L TR TIERRS s L gl NS e e N e e i

THE MULLARD WIRELESS SERVICE COMPANY LIMITED, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, w.C.2.

e
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4, ACOUSTICAL RESEARCH

HE TANNOY LABORATORY can pro-

vide a skilled and specialised service in
the investigation of all problems connected
with vibration and sound. This covers
most aspects of acoustical research and is
available to industry and Government
Departments engaged on priority projects.

\TANNOY/

RESEARCH LABORATORY

GUY R. FOUNTAIN, LTD.

““*THE SOUND PEOPLE ™

S“TANNOY?’
is the registered Trade Mark of
Equipment manufactured by
GUY R. FOUNTAIN, LTD.
“THE SOUND PEOPLE”
WEST NORWOOD, S.E.27
and Branches.

Phone - - Gipsy Hill 1131

The engineering resources

which produced hundreds of
millions of Erie components
for war-time needs are now
at your setvice. May we
advise you, . quote you, or.
send you samples ?

ERIE RESISTOR LTD.
CARLISLE ROAD, THE HYDE,
LONDON, N.WJ9,
Telephone : Colindale 8011

FACTORIES : London, England.
_ Toronto, Canada e Erie, Pa., US.A.
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General Catalogue, yet the
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complete answer to most dry
electrolytic questions of capacity,
size and type. And every Hunt
Capacitor type can be supplied
in enough variations to make

1

possible a ‘“ made to measure’

choice for most specialised B o MRk {
purposes . . . with standardised DRY ELECTROLYTIC !
dependability, at a cost no 5 F
greater than the second best, kCﬂpﬂCltOl‘Sj ;

"tlr
A. H. HUNT LTD ¢« LONDON - S W.I8 « ESTABLISHED 190! t{.
Printed in Great Britain for the Publishers, ILIFFE & Sons LtD., Dorset House, Stamford Street, London, S.E.1, “"

by The Cornwall Press Ltd., Paris Garden,  Stamford Street, London, S.E.1.

ke
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Managing Editor
HUGH S. POCOCK, M.LLE.E.
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W Bditorial Advisory Board =¥, M. COLEBRODK, B.8¢, - ACGA, (Natio
MLEE. (British Brondeasting Corporation), Professor ¥. B.MOULLIN, Se)., M1 B,
MIBE. (G.P.O. }ﬁnginqqﬁng Department), R. L. SMITH»ﬁOSE, D.Se.,. PhD., MI

" Technical Editor
Prof. G.W. 0. HOWE, D.Sc., M.LLE.E,

Two Electromagnetic Problems

is wound on a non-magnetic core and
supplied with a steady current [ from
' a constant-current source. It is free to
| move in a magnetic field—say that of the

ALONG solenoid of small cross-section

| earth—and takes up its normal position

with its axis along the lines of force. If now
we forcibly turn it round so that its north
pole points to the south, we do work. To

' calculate the work done, consider one turn

' and assumie that it is a square of side s;
the force on each side is sH,[/10 dynes
where H, is the strength of the field n which
the solenoid is placed. The work done is
turning the one turn through 180° will
be 2s2H.I|10 = 24H /10 ergs where A
is the cross-sectional area of the coil. For
T turns the work will be 24 H I T 10 which,

ergs, where H is the magnetic field produced
within the solenoid by the current 1. On
turning the solenoid round the flux through

it will be decreased by an amount 24H,and,
since the current is maintained constant
during the change, the energy supplied to
the circuit will be ]f@dt = JT24H /10 =
HH, Al[2m ergs.

Hence the mechanical work done in turn-
ing the coil is exactly equal to the electrical
energy supplied by the coil to the circuit,
but the resultant value of H within the
solenoid has been reduced from H -+ H,
to H — H, and the energy of the magnetic

since H = 4=IT /10l is equal to HH  Alj27-

field within the solenoid has therefore been
reduced and this appears at first sight to be
unaccounted for. The amount of this reduc-
tion of energyis [(H + H )2 — (H—H)*]Al/8x
— 4HH Al]87 = HH All2n ergs, neglecting
the small end-effects. Thus all the three
amounts of energy concerned are equal.
There is, however, a fourth amount of energy
involved, since, when the solenoid is re-
versed, there is a strengthening of the
external field, and the reduction of the
magnetic energy within the coil is exactly
balanced by the increase of magnetic energy
outside the coil. At a great distance from
the solenoid the field H, is quite unaffected
by the reversal and the total magnetic flux
over a large cross-section is therefore un-
changed ; it is merely redistributed on
reversing the coil.

Fig. 1. A small sole-
notd is located at the
centre of a large
cylindrical coil, L
carrying a cuyrent

Il-

—

—
00000000000000000
 m—— |
00000000000000000

Imagine the field H, to be produced by a
large cylindrical coil, Fig. 1, with the small
solenoid at its centre as shown and let the
self-inductance of the large coil be L; and
that of the solenoid L and let M be the
mutual inductance. Let I; be the current

PRSI e S
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In the large coil producing the field H,. With
the solenoid in its normal position the mag-
netic energy will be 0.5 L,1,% + 0.5 LI2
MI,1.  On reversing the solenoid, any
tendency of the total magnetic flux linking
the large coil to decrease can be counter-
acted by increasing I, to I, so that 1L, +
IM = 1I,L, — IM and therefore I,=1,
+2IM/L,. The total magnetic energy will
now beo.5 Ly/,2+4o0.5 LI2 — MI,I which on
substituting the above value for [ 5 gives
0.5 LyI12 4+ 212M?/L, -+ 2MI,I + 0.5 L1% —
ML — 2I2M2?[L, = 0.5 L,1,2 + 0.5 L12% +

MI,I which is the same as before.

It will be seen that the necessary increase
of current 7, — I, in the outer coil is pro-
portional to M, and hence, as the coil is
made larger in diameter and M correspond-
ingly decreased, the necessity of changing
the current ceases. If then the magnetic
field is produced by something so far removed
from the solenoid that it is unaffected by
its reversal, there is no change in the energy
of the magnetic field on reversing the
solenoid, the decreased energy inside being
balanced by the increased energy outside it.
Hence, although one appears to be doing
work against the forces of the magnetic
field, the magnetic energy is merely redistri-
buted and all the work done appears as
energy in the electric circuit. Since, at
distances large compared with the length
of the solenoid, H falls off as the cube of
the distance, the modifications of the mag-
netic field due to the reversal are very local.

Torque on a Solenoid

When the solenoid is held at right-angles
to the direction of the field it is interesting
to consider the nature of the torque exerted
upon it. One’s permanent  magnet up-
bringing makes it natural to picture poles
at each end upon which the magnetic field
exerts forces in the direction of the field,
but closer examination suggests that this is
very far removed from the facts of the case.

Fig. 2 shows a current-carrying solenoid
In a magnetic field H,. In the absence of
H, the magnetic field of the solenoid itself
causes forces on the turns, but these merely
tend to make the turns expand and come
closer together, without any tendency to
make the solenoid rotate. WWhen H, is
applied we need, therefore, only consider
the forces on the turns due to their current
flowing in the presence of the magnetic

H .

l X Fig. 2. Current-carrying
solenoid in magnetic
field H,. The arrow
shows the divection of
the forces on the turms.

field H,. These forces will be the same on
each turn whether at the ends or at the
middle of the coil and they will be parallel
to the axis of the coil as indicated by the
arrows. Hence the torque is not due to
forces parallel to H, acting on the ends of
the solenoid but to forces at right-angles
to H, acting equally all along the solenoid.
Assuming the, turns to be square the force
on each side is sH,l/10 dynes, giving a
torque of s2H /10 per turn and a total
torque of s2H IT/10. If m is the pole
strength  4am = 41721 T /10l = total mag-
netic flux through the solenoid: hence
torque = mH .

This shows that, although about half the
flux never reaches the end of the solenoid
but escapes sideways near the end, and
although the poles are often said to be some-
where near the ends, the whole length must
be taken in calculating the torque, that is, the
poles must be assumed to be actually at the
ends. The above discussion and Fig. 2
indicate, however, that the whole conception
of the field acting on the poles, however

convenient as a method of calculating the

torque, bears little relation to the actual
interaction between field and solenoid.

G.W.0. H.

-
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PORTABLE PRECISION AMPLIFIER-
DETECTOR”

By F. A. Peachey, AM.LE.E., S. D. Berry, and C. Gunn-Russell, B.A.

(Lines Department, British Broadcasting Corporalisn)

) SUMMARY.—This paper is a description of a Portable Precision Amplifier-D rtector,
calibrated in decibels, for the measurement of the level of tone of 50 to 10,000 ¢fs from

" 4 20 db to — 50 db to the nearest o.1 db.

Facilities for the measurement of programme

volume and also for noise measurement down to — 110 db are incorporated.

HE amplifier-detector described in

this article was designed primarily

for precision testing of Dbroadcast
circuits and associated apparatus in the tield.
Routine measurements can be covered for
most purposes by apparatus of less precision,
but as this design has materialized it has
become apparent that as so much extra may
be accomplished for the addition of so little,
precision gear may economically supplant
the less precise tvpe. This point is further
emphasized by features in this detector which
permit its separate use for mormal or pre-
cision working. There are three uses, to any
one of which it may be adapted by the
operation of a single switch on the front
panel. The same switch gives choice of high
or low impedance input and its positions
provide the following facilities :—

30 1b. It requires D.C. power supplies of 6
volts, 2 A and 2oo volts, 12 mA. It has not
been designed for supply direct from the
mains, as it may frequently be used at places
where such facilities arenotimmediately avail-
able. No doubt it would operate satisfactorily
from a mains supply, although special steps
would probably have to be taken to guard
against hum induction from the valve fila-
ments when it is used as a sensitive noise
measuring device.

Level Measurements

The circuit for level measurements will
first bz describad as it covers the main
part of the apparatus. Broadly, the circuit
functions as follows (Fig. 2). A calibrated
attenuator S;R, followed by an amplifier
A,y of known gain feeds a rectifier R,

3

(1) Peak pro- i
gramme meter of
30,000 ohms input
impedance.
(z) Peak pro-
gramme meter  of
600 ohms input
impadance.
(37 Noise (peak

value), 600 ohms in-
put impadance.

(1) Level (cali-
brated R.M.S.), 6oo
ohms input imped-
ance.

(5) Level (cali-
brated R.M.S5.),
30,000 ohms Input
impedance.

The instrument
(Figs. 1 and 7) is
contained in a duralumin box 1gin  8%in
gin deep overall and weighs approximately

* AIS. accepted by the Editor, January 1946.

Fig. 1.

The complele amplificr-detector.

which supplies current to a D.C, meter M.
The whole is calibrated so that a sinusoidal
tone of given level across the input, deflects
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the meter to a marked point ‘when the
attenuator switches are set to indicate that
given level. This provides for measurements
demanding an accuracy of -+ 0.25 db. For

Idb INCREMENT

steps with a range of o to — 9.5 db.* The
output of these cascaded potential dividers
supplies the input of a three-valve resist-
ance-capacitance coupled amplifier. The
overall negative feed-
back of the first two
stages 1s controllable
A, by R;. This resist-

2 STAGES

ance operated over
its full travel varies

3 the gain of the ampli-
| STAGE fier by just over 1 db
and is actually cali-

brated from + 0.5 to
— 0.5db. A further
gain control, R,, pro-
vides a gain adjust-

greater accuracy an auxiliary gain control
Ry is provided whereby the output of the
amplifier (simultaneously with the above
function) 1s used to balance a thermal
bridge B,. The output of the thermal bridge
1s amplified by A4, so that a small "signal,
representing lack of balance, is readily
indicated, and the bridge may be brought
into balance by adjustment of the auxiliary
gain control R;. Indication of the state of
balance is given by a cathode-ray tuning
indicator operating on the rectified output
of the bridge amplifier 4,. The auxiliary
gain control is such that a considerable
angular movement produces relatively little
change in the thermal-bridge currents and
so may be calibrated quite widely to show
small adjustments in level.

In more detail the circuit may be described
as follows. The circuit selector switch S,
(Fig. 3) is set to position (4) or (3) according
to the input impedance required and connects
the input terminals via the input transformer
T, to the cascaded variable potential
dividers S, and R, S, is calibrated in
10 db steps to cover. a level range of 4- 20
to — 4o db, while R, is calibrated in 0.5 db

] As . ment for precision
! calibration purposes.
BALANCED The third and final
e 4 INDICATOR stage to the amplifier
I STAGE 8 . supplies two output
2 a
transformers, 7'y and
STAB. ; =
ﬂR LAMP 6V L.T SUPPLY Tg. The former pro
A BRIDGE
4
PEAR
A PR A
B ’ B8 " Fig. 2. Block diagram tlustrating the
c : c principle of the apparvatus.
AMPLIFIER

vides negative feedback to V3 and output
for the thermal bridge. A 6-volt metal-fila-
ment lamp in one arm of the bridge reaches
a resistance of 50 ohms at about 1o mA. At
this value the bridge balances and no output
is passed through V, and its output rectifier
to the tuning indicator V. If the bridge is
not balanced, the output of V| is rectified
and operates the indicator. Critical balancing
of the bridge is achieved by adjustment of,
first, the coarse volume controls S, R, at
the amplifier input and, secondly, the fine
control, Rs. The gain of V, is such that a
very clear indication is obtained if the bridge
input current is changed o.r db from its
balance value.

Transformer T provides, via the bridge
metal rectifier, sufficient direct current to
bring the meter to its calibrated point. The
D.C. circuit is complicated by the fact that a
special meter with a right-hand zero is used
as this is necessary for the Peak Programme-
measuring circuit described below. Most
operators are used to a meter pointer moving
in a clockwise direction, or left to right, as the

* Reference level 1 milliwatt in 600 ohms.
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i current is increased. To establish this feature rectifier. It is important that when this
'a ““ backing-off 7’ current is supplied to the current has once been adjusted (by R,
meter in the reverse direction from that of it should remain constant despite any normal -
" the detector output and of a value such as , : R Ss

to deflect the pointer to zero on the left- - NG

i hand side of the scale with no signal from the ' B
. o | }*FI | gy
R Ry

AA A AAAA
VY

RS EEE
t
G-

0-9-5db IN
0-5db STEPS

i

e AAAA
\ 4

VWY

e A AAAA—

44;1F_47

VWA
AAAAAA.

AA
V
VWY

AAAAAA-

¢ ¢

LT 6 VOLTS

= Fig. 3. Complete circuit
diagram of the awmpli-
fiey-detector.

B
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variation in the L.T. supply. The thermal- being clearly labelled “ -~ and ““ —.”” The

stabilizing circuit shown ensures this. (See
Appendix.) In using the gear, therefore, the
procedure 1s to adjust the potential dividers
S, and R, until the meter pointer is on (or
nearly on) the calibrated mark, and read the
level indicated by the switches. This gives
the level to the nearest 0.5 db and it can
actually be assessed rather more closely than
this by interpolation. However, such assess-
ment is not really necessary, as if greater
accuracy is required, R, may be adjusted

TN Y

A GEAR ATTACHED
TO 10db SWiTCH

OPAQUE

APERTURE
IN COVER

€ " )
B cear Loose on |
B0OSS OF C

to show balance by means of the cathode-ray
indicator. This gives the level reading to
the nearest 0.1 db quite easily.

Attenuator Scales

Frequent use of such apparatus has drawn
attention to an inaccuracy which may often
occur, due to the incorrect addition of two
switch readings, such as -+ 10 and — 5.5.
Such errors are excusable when it is remen.-
bered that the user often has some more
-complex problem on his mind when he has
reason to use the gear. As also in this
particular case a third control (the o.1 db
control) is added with its positive and
negative settings, it was felt that some
assistance to avoid such errors was well
justified. The two main controls, S; and R,,
therefore, have their dials so geared together
that only the algebraic sum of the two dial
settings can be seen. Furthermore, to em-
Phasize the sign of the level, positive readings
appear in a window on the left and negative
readings appear on the right, the windows

113 £1)
C "ATTACHED TO
05 db SWiTCH (UNDER B) dial.

arrangement of this dial is shown in Fig. 4,
whilst Fig. 5 shows the manner in which it is
assembled.*

There are two main controls, the one
providing 10 db steps S; and the other 0.5 db
steps R,. The range of the latter switch
is0t0 9.5db. For clarity these will be called
the tens and units switches respectively.

The unit switch drives dial “ C” (Fig. 4).
There are three concentric sets of figures on
this dial. The inner figures o — 9.5 may be
viewed successively through a slot in a fixed
cover over this dial. ~ This slot is on the right-
hand side of the cover in a' horizontal posi-
tion. On the left-hand side of the cover is a
similar slot, positioned so that both ranges

Yig. 4. The main atten-
uator controls S, and
R, have a combined
mdicator. 4" is
altached to S, and
“C”to R, “RB”
s the cover for “ C”
and  has  windows
through — which  the
“C” scale can be vead.
It is geaved to ““ A "
50 that the operation
of Sy alters the posi-
tion of the window
and, thevefore, the
veading of the " C”’

of figures 0.5 — 10.0, and 10.5 — 20.0 may
be seen (successively). x

Fitted freely between dial “C” and the
cover is a mask “B.” This is driven by
gear “ A" which is attached to the  tens ”
switch. If the tens switch is set in the 20
Position then the range of figures 10.5 — 20.0
is exposed in the left-hand slot ; the actual
figure exposed being determined by the units
switch setting (dial “ C’). In a like manner
if the tens switch is set to the * + 107
position the mask “ B moves round cover-
ing all groups of figures except those 0.5 —
10.0 and the reading (determined by “C”
setting) is displayed in the left-hand window.
This left-hand window is labelled Total -+~
and has figures exposed in it only when the
tens switch is in its “ - 20 "’ or “ + 10"
position. With the ““ tens” switch in any
other position the mask is moved round so
that only the right-hand window displays
figures. The right-hand window- is labelled

* Details of the dial are the subject of a British
patent application.
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| Total —ve” and displays the outer set
(of units on dial “ C" for all settings of the
{tens switch from o to —50. This is arranged
'by leaving the outer part of mask “B”
;{transparent over an arc corresponding to

Details of the attenuator dial.

Fig. 5.
“tens " digit is also carried by the mask and

placed on the left-hand side of the units
figure on “ C” (Fig. 4). Actually, the whole

Voltage input to bridge balance.

Probable error of method 0.02 db.

theleffect of the 10 db potential dividers.

his range (see Fig. 5). The appropriate

) Relative gain referred to zero at 1,00 In
Source approximately 600 ohms into ' 600-ohm level ”’ input.
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arrangement is very simple and can be seen
clearly from Fig. 5 which-shows the *“ units "
dial on the ““ units ” switch shaft, the gear
attached to the “ tens”’ shaft and, lying in
the foreground, the mask (normally driven
by the tens switch) and the cover to expose
one reading only on the left- or right-hand
side. The units dial is constructed of white
ivorine and marked with black figures. The
mask is of perspex painted black for masking
purposes, left clear where exposure of the
units dial is required, and painted white to
provide masking behind the tens digits and
to match the ivorine dial underneath.

It should be observed that sundry small
capacitances such as C, in the feedback path,
C, in the bridge circuit, etc., have been em-
ployed in order to compensate for stray
reactance effects and so provide for a flat
response, or good degree of balance, at all
frequencies. Table I shows that in spite of
this it was impossible to arrange for a flat
response at all levels. It was considered
desirable to arrange for the best performance
from 4+ 5to — 15 db in level, although it will
be seen that even with an input level of
— 55 db, the error is less than o.r db at
10,000 C/s. . :

The amount of negative feedback it was
possible to provide in the amplifier is not as
great as would be necessary for the degree of
stabilization considered desirable. This may
be seen from the following. It has been
shown?, employing the notation of the article
referred to, where

A = highest gain of an amplifier without
negative feedback.

TABLE |
FREQUENCY RESPONSE

o cfs at various input levels.’

Thefirst three columns show the effect of varying the 0.5 db input potential divider—the other columns
¢ A significant error appears in the last few of the latter only.

Input level db.
Freq. ¢fs _
0 -5 —9.5 +5 — 15 -~ 25 —35 — 45 — 55
50 +0.02 +0.04 +0.02 0 0 +0.06 +0.04 +0.03 +0.04
100 +0.02
250 +0.02
) 500 0
3,000 0
‘ 5,000 +0.02 ) 0 0 0 —0.02 0 —007 | —o004
8,000 0
10,000 0 o0 —0.02 0 0 — 0,06 — 0.04 — Q.15 —0.07
\

. o N

Lo
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A' = highest gain of the amplifier with For this stage, therefore
negative feedback. I+ AB =447
B = feedback ratio. AB=3.47
X = the fraction of its maximum value
which the gain of the amplifier and SF =14 (3.47 X 0.8)
assumes when circuit constants are = 3.78

varied. !
SF = stability factor. -
__ Dbercentage change of 4
~ percentage change of A1

that SF =1 4+ ABX.

In this case, the first stage A.C. load is
R, in parallel with R and equals 32,000 ohms,
and that of the 2nd stage is R, the following
grid resistance, and the resistance of the
negative feedback path, all in parallel and
equals 67,000 ohms. So that, assuming a
8m of 3 MA/V for each valve under working
conditions, and with R, at maximum, for the
first two stages.

A =3X0032 X3 X 0.067 X 10%
= 10,300 times
= 85.7 db
and, with the fine control, Ry in its mid-
position, since R, is 230 £2 and the remainder
of the feed-back path 552,000 £.
_ 230
p= 0.552 X 10°
= 0.416 X 103

if the small effect of curreﬁt feedback in the

first stage from R, is ignored.

L 19,300
Then 4% = I + (0.416 X 107%X 19,300)
= 2,140 times
= 06.6 db.

giving a gain reduction due to negative
feedback of 19.1 db. If X be taken as 0.8,
a value below which it is not likely to fall
in the circumstances of the use of the appa-
ratus, then

SF =1 + (19,300 X 0.416 X 1073 0.8)
=74
So that the resulting change of gain under
feedback conditions will be

20

—— = 2.7 per cent = 0.2 .. I

o 27 per cent 3 db (1)
In the output stage the negative feedback
is taken from a separate winding on the out-
put transformer and is of such magnitude as
to reduce the gain of the stage by 13 db.

so that, with X = 0.8 as before, the resulting
change of gain with negative feedback will be

20
g =25-3percent =o0.45db .. (2
S8 53D 45 @)
It was found that, under the conditions
shown, the valves used changed their m
by about 7 per cent for an anode voltage
change of 20 per cent, the maximum that
might occur in use. Calculated as above it
will be seen that this would cause a gain
alteration of nearly 0.3 db. To assist in
guarding against changes of this order in
the absolute calibration, a variable resist-
ance Ry, suitably decoupled, is connected
In the common anode lead. A push-button
switch connects the indicating meter as a
voltmeter across the H.T. supply and R,
enables the latter to be adjusted to a pre-
determined value. With the H.T. voltage
fixed in this manner and the valve heaters
supplied from an accumulator the only
cause of gain change of the amount shown
in (1) and (2) above would be valve ageing
or replacement. This can, of course, be
avoided by periodical test and a selection
of the spare valves to be carried with the
instrument.

For precision measurements the input
impedance of the instrument is of course
an important factor. The variation shown
in Table 2 is largely due to the Input trans-
former which in order to save space and
weight is smaller than it might be if better
results in this direction were required.
The instrument is, of course, calibrated to
give a reading proportional to the voltage
across the input terminals and no correction
has been made for variations of input
impedance. ‘

Initially, it was assumed that the instru-
ment would be used to read R.M.S. on a
sinusoidal wave. It was realized, of course,
that the deflection of the meter, although
calibrated on a pure sine wave to read
R.M.S., was actually proportional to the
rectified mean value. For this reason, it
was thought better to use a thermal device
for the fine control so that the error in
reading the meter would not be misleading
if the form factor of the wave were other
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i{than 1.11. Thus, although with an input
‘of two tones of different frequency, but
‘equallevel, the coarse reading meter may read
fas much as 1db low, balance on the fine
icontrol can only be achieved when all
iswitches are set to read the level corre-
|sponding to the proper R.M.S. value of the
‘resultant input signal.

] N
’} : TABLE 2
j — - INPUT IMPEDANCE

\

T

Frequency ¢/s Z ohms

High Z—* Level ”

! 50 18500  /40°
( 100 2,000 [27°
v . 250, 25500 [i4°
X 1,000 27200 [5°
g 3,000 28,500  /2.5°
‘ 5,000 28500 [ 0°
g 10,000 29,000 [ 0°
i Low Z—* Level "’

! 50 590

i 250 597

i 1,000 599

10,000 599

High Z—** Volume >’

50 29,700
§ 1,000 29,900
)i
§ 10,000 29,900

Low Z—"* Yolume "’

i
* 1,000 | 595
J
: “* Noijse ’
" 1,000 [ 530

Peak Programme Meter
For some years now, the British Broad-

/ casting Corporation has standardized the
%method of measuring programme volume on

.
i

' a meter designed to register the full peak
of the signal, if that peak be of 5 (or more)
milliseconds in duration. In this instrument
the deflection of the pointer is proportional
| to the logarithm of the input-signal voltage.

{In other words, the scale is divided into

1 equal db increments and so, over reasonable

| limits, provides an indication of the loudness
| of the programme (Fig. 6).

All stations are

{ fitted with these instruments so that at any
! point the *“ volume " line up may be checked
i and watched during programme transmis-

/ siomn.
| distinguish measurements made on a fluctua-

The term ° volume’” 1is used to

7
!
i

1‘)

¥

i

ting programme signal, from “level”
measurements made on steady tone.
A comprehensive investigation some years

ago indicated that in average programmes

the peak value (ignoring peaks of less than
5 milliseconds duration) was about 8 db
higher than the equivalent R.M.S. value of
the programme. Thus, zero volume Iis
defined as that which will peak 8 db higher
than will zero level tone on a meter of the
appropriate characteristics fed from the
standard rectifier circuit. The meter Iis
specially designed so that it gives full
deflection on a signal lasting 5 milliseconds
and this explains why the particular type of
instrument shown in Fig. 6 is used. A larger
meter would have been rather better for
level indications-but would not have been
suitable for peak readings. It would, of
course, be difficult to read the meter deflec-
tion if it were allowed to operate with the
same speed in both directions, so the return
movement is arranged to be relatively slow.
Referring to Fig. 3, it will be seen that for
volume measurements the circuit-selector
switch, S,, is set to position (1) or (2). In
this position, apart from an additional
input-loss pad, the calibrated input potential
dividers, S; and R,, followed by the three-
valve amplifier, operate as for level measure-
ments. The additional loss pad guards the
amplifier against overload, as in “‘ volume "’
measurements the peak wvalue of the signal
is at least 8 db higher than the peak value
of the corresponding ““level”. Also, as will
be seen from Fig. 6, the scale is so marked
that it is possible to allow the meter to
deflect 12 db higher than the normal balance
point for level measurements. With switch

Fig. 6. Scale of peak programine meter
is 4 db per division between 1 and 7.

S, in position (1) or (2) the output is switched
from transformer T to T,  This latter
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transformer provides the input to the double
diode, the output of which rapidly charges
Uy If the input signal is removed (or dim-
mnished) Cj; discharges slowly through R,,.
Thus the grid of the variable-mu pentode V,
is energized suddenly by the rectified voltage
of any peak signal and this voltage decays
slowly. The time constant of charge is

T=CR
and since R is about 25,000 ohms
T - 9T X 25,000

= 2.5 milliseconds.
10%

its characteristic such that the anode current
is proportional to the logarithm of the input
(grid voltage). The controls R,, (grid bias),
Ry, (screen-grid potential), and Ry (sensi-
tivity), are adjusted on test so that the correct
law, sensitivity and zero reading with no
input are arrived at. R, and R4 should not
then need readjustment unless a valve is
changed. R;; may be used as required to
reset zero, if this is necessary due to normal
variations in supply voltages, without dis-
turbing the other requirements. All adjusters
are arranged to operate by screw driver only

Fig. 7. Intevior of the amplifier-detector.

With this value of time constant a pulse of
E volts amplitude and 5 milliseconds duration
will charge C; to a voltage E, such that

EJE = (1 — c~HCR)

=1 — 7525 = (.865

that is C, will be charged to a voltage within
about 1.2 db of E. The time constant of
discharge is similarly

7. 0T ><3107

10

and the time of discharge is relatively slow,
the capacitor voltage falling in 1 second to
the fraction of its original value equal to
e~1, that is, nearly g db. The variable-mu
pentode is arranged to operate on a part of

= 1,000 milliseconds.

and are protected from the likelihood of
accidental movement.

The amplitude—frequency response of the
unit used as a peak programme meter is
within about half a decibel from 50 to
10,000 c/s.

Noise (Peak Value)

It is logical to use the same type of instru-
ment for the measurement of noise as has
been used for the measurement of programme
except that in the latter case a linear ampli-
tude response is required, while in the former
the response should be weighted to allow for
the relative audibility of noise of different
frequencies.  Various curves have been
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bublished from a vast accumulation of
hbservations showing the wvariation in
\pparent loudness with pitch. TFrom this
information it would appear that the amount
bf weighting with respect to frequency
Jepends on the general loudness of the noise
from the absolute point of view. Rather
khan fit this piece of apparatus with weighting
1etworks of this kind, it was decided to keep
ts response reasonably flat and connect any
¥equired networks externally. This arrange-
‘ment left the instrument fairly simple for its
bize and afforded a facility for actual noise
,Lmd crosstalk measurements at very low
levels indeed.

One of its main uses is met at new broad-
casting points where at an early stage no
famplifiers or even power supplies are avail-
lable. The land line is to be tested in advance
tto ensure that it is satisfactory for pro-
gramme transmission and to determine
tvalues of equalization. Obviously, it would
be erroneous to assess the noise on such a
dcircuit before its equalizer is installed. In
the course of these tests, therefore, a tempor-
ry (at least) equalizer is constructed and a

I

‘noise measurement made. Now the equalized
\transmission equivalent of such a circuit

'may easily be 40 to 50 db. For cross talk
\and other reasons the sending level is not
‘often above + 10 db so that a satisfactory
gnoise level in some cases should have an
‘absolute level not exceeding — 100 db. The
‘maximum sensitivity of this device is there-
ifore arranged to be 1710 db.

This is accomplished by some sacrifice of
frequency response. When switch S, is set
ito position (3) an extra mput transformer
'replaces the fixed input loss pad described
‘carlier, and the double diode receives a
| greater part of the output from V. This has
'the total effect of increasing the gain from
,input to meter by 40 db, so that a
b signal of — go db will provide a deflection
Eto “ 6" and an input of — 110 db a deflec-
1 tion of “1.” Due largely to the big step-up
%in voltage provided by the input transformer

(impedance ratio 1 :50) the inherent noise
ylevel of the unit is such that no deflection

y

| can be observed on the meter when there is
' no input signal. The use of such a trans-
| former prohibits a high-impedance input with
Jmaximum sensitivity, but so far no need
/has been felt for this. ~The response for
) peak noise measurements is shown In

l Table 3.

{

[

y .

b size that in the individual circuits they can

In conclusion, the authors wish to empha-
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claim nothing new, but that the combina-
tion of these circuits has resulted in a
compact and accurate amplifier-detector
incorporating other useful facilities.

TABLE 3
FREQUENCY RESPONSE
Volume Noise

Frequency ¢/s "db Frequency ¢fs db
50 — 0.2 50 — 2.7
250 — 0.1 ' 250 — 0.5

1,000 0 1,000 0
5,000 + 0.1 5,000 + 0.3
10,000 0 10,000 + 0.1

The authors wish to express their gratitude
to the British Broadcasting Corporation for

. their permission to publish this article, and

to Messrs. Rantzen and Rendall for general
help and advice during the development
of the apparatus.

Reference

1 Becker : “ Negative Feedback in Amiplifiers .
Proc. Instn. Rad. Engn., June 1944.

APPENDIX

The resistance of a lamp alters.considerably with
temperature and the relation between the input
current and output voltage of a bridge connected
as in Fig. 8 is of the-form shown in Fig. 9. At the

oUTPUT
o
INPUT
t
Fig. 8. DBasic civcwit of a lamp bridge. -

point C the current through the lamp is of such
magnitude as to cause the lamp to have a resistance

By using

R}?Rs thus balancing the bridge.
2 «
a sensitive device to indicate this balance the

bridge can be made to measure with accuracy a
given input power level. This form of lamp bridge
is used as a standard of level measurement in the
Precision Amplifier-Detector. The lamp is an
ordinary 6-V indicator lamp; R, = R; = 2,000
ohms and R, = 50 ohms.

With these values the bridge will balance at an
input power of about -+ 10db, varying somewhat
with the particular lamp in use. It has been found
that lamps intended for use in a bridge of this kind
must be aged by burning them at their rated voltage”

equal to
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forJat least eight hours, after whichTtheyZbecome
stable. It has also been found that the balance
point of the bridge is affected by the ambient
temperature to an extent which falls as the lamp
working temperature is increased, and that the
power input to the bridge should not be, for this
reason, much below -+ 10db at which level the
balance point alters by o.25db for an ambient
temperature change of 45° F.” The small capacitor

A B

OUTPUT VOLTAGE

INPUT CURRENT

Fig. 9. Relation between nput curvent and
output voltage of a lamp bridge.

connected across one arm of the bridge in the
Precision Amplifier Detector is to balance out the
small reactance of the resistance cards which

otherwise causes an ill-defined balance at high
frequencies.

The region between the points 4 and B of Fig. ¢
shows that over thisrangeof input current the output
voltage of the bridge remains practically constant
due to the fact that the tendency of the output to
rise, because of the rising input, is counteracted by
the tendency to fall, due to the approach to balance,
It can be shown that-—with R, replaced by another
lamp—when the current taken by the output
circuit is small compared with that taken by the
lamp and the resistance-—current curve of the lamp
is a straight line over the range required, generally
approximately true, the percentage variation in

3

output is — —— | where D is the percentage variation
100

in input.

A stabilizing bridge of this kind is used in the
Precision Amplifier-Detector to stabilize the current
required to bias-back the peak programme meter
for use in the level-measuring circuit, so that
variations in the IL.T. supply, from which the
current is derived, do not affect appreciably the
zero setting of the meter. The lamps are the same
type as before and R, and R3 are each 150 ohms.
A resistance in series with the input is adjusted so
that the stabilization occurs over the required
range (5.5 V to' 6.3 V) of battery voltage.

s POWER PULSE GENERATOR*

By M. Levy, AMIEE., MBrit.LR.E.

(Research Laboratories of the

SUMMARY.—Description of a highly

General Flectric Company)

pulse amplification is avoided by producing directly pulses of the required amplitude in a high

impedance. The power of this initial

very much the amplitude.

With two S.T.C. valves type 4071A working as a pulse generator, and one S.T.C. valve
type 4033A working as a cathode-follower, one can obtain pulses of aboiit 1,600 volts in an
impedance of 1,500 ochms and with two more 4033A valves in parallel, working as a second
cathode-follower, one gets about 1,000 volts in 150 ohms.

The efficiency of such a circuit (output power divided by power supplied to the circuit) is

of the order of 20 per cent.

HE use of pulse transmitters has been
developed considerably since 1939.
The present pulse generator was
developed at that date as a modulator for a
power-pulse transmitter. The requirements
were to produce pulses of 1,000 volts in an
impedance of about 150 ohms at a repetition
frequency of 50 cycles persecond. The peak
power was about 6.5 kilowatts and the mean
power about 50 watts.
«# To obtain this power, the usual method
was, at that time, to use a low-power pulse
generator followed by a pulse amplifier,
The disadvantage of this solution is its ineffi-

* MS. accepted by the Editor, February 1046.

ciency because in every other valve in the
amplifier circuit current must flow all the
time with the exception of the small intervals
when the pulses are produced.

To eliminate this loss of power, the writer
tried to avoid voltage amplification and to use
valves in which the current flows only when
the pulses are produced. To obtain this
result, he used a low-power but high-voltage
pulse generator, followed by peak-power
amplifier valves, instead of voltage-amplifier
valves, all working at nearly the same pulse
amplitude, that is cathode-followers mounted
in series. The pulse generator has a low

t British Patent pending.
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jimprove considerably the overall value.

S.G. Fig. 1. Diagrammatic

A = G'/ Sup.G section of a high-siope
e

pentode. The grid,
screen and suppres-
sov are very close to
the cathode, the anode
ismuch fuvthey away.

o WA VNS PR, Dt e

while the anode is at a distance.

 about 5 millimetres.

i
|

i and deterioration of
the cathode by ion
 bombardment will not
occur. The writer used
 this type of valve with oA

. In order to obtain pulses of large amplitude
and of low mean power, low-power valves
are used with voltages much greater than the

| rated values applied to the anode, for instance
1,500 volts instead of 200 to 300 volts. This
is, of course, a very unusual method, but
with high-slope pentodes the perturbations
produced are reduced to a minimum. In
these valves, the grid, the screen and the
suppressor, are very close to the cathode
Fig. 1
shows diagrammatically a 5A-105A Standard
i valve.* The suppressor is about 1.5 milli-
- metres from the cathode and the anode
If the grid, screen,
and suppressor are working at the rated
values, a high voltage on the anode will not
' affect the electrostatic field near the cathode
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jefficiency but, since it is only a lower-power
generator, it does not greatly affect the overall
efficiency. On the other hand, the power
.amplifier -valves have a high efficiency and

1. High-voltage Low-power Pulse Generator

For simplicity let us start from the simpli-

fied circuit of Fig. 2. The primary of a trans-

former is fed by a sinusoidal source having
the same frequency as the required recurrent
frequency. The secondary feeds the grids
of two pentodes in nearly opposite phase,
the approximation being adjustable by a
small capacitor C. Each winding gives a
high peak voltage of the order of 1,500 volts
applied to the grid through a high dropping
resistance R, The positive voltage on the
grid is limited by the grid current. The
negative voltage is limited in amplitude by a
diode. The anodes of the two pentodes are
connected together and fed by an H.T.
supply voltage of the order of 1,000 volts or
more.

Fig. 3 shows how the pulses are produced
in this circuit. In (a) are represented the
two sinusoidal voltages applied to the grids
of the pentodes through high resistances.
These waves are not exactly in opposition of
phase, the shift being adjusted by the capaci-
tor C. In (b) is reproduced in dotted lines

one of these sinusoidal voltages. As its ampli-
tudeis verygreat,only a small fraction istrans-
mitted to the grid, the difference being a drop
of voltage across resistance R, produced by
the grid and diode currents.

The voltage

an anode voltage of
1,500 volts without any
; apparent deterioration

el )
N
[P

. Fig. 2. Circuit of a high-
voltage low-power pulse
genevatov. Lavge pulse
amplitude is obtained
by applying a high
supply voltage to the

4, anode circuit of the
'2 pentodes.

| of the characteristics.

i’f study has been made of this question.

However, the tests
|lasted only some days and due to the
| urgency of war requirements, no methodical

fi“ * The 5A-105A Standard valve is nearly equiva-
¢ lent to the R.C.A. television high-slope pentode

| type 1852.

2,000V~

I

-1,

really applied on the grid is represented by
the heavy line. It has the shape of a succes-
sion of trapezoids placed alternately above
and below the time axis. The slope of the
edges is usually very great. With a peak
amplitude of 1,500 volts for the sinusoidal
wave, and high-slope pentodes, such as the
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Standard valve type 5A.103B (cut-off at
—9 volts), the time of build up is of the order
of one thousandth of the duration of each
trapezoid. With a recurrence frequency of

Gl oS G2 N
’ /7N
N\, VAV, v\
AY AY ) \\ A
\\,_//y\/ \\V/‘V\/ N
(a)

(b) 4
: 1 I+1,
Vo 1 (c) '
Ve
Yo

’ (4)

Fig. 3. Diagrams explaining how the pulse
genevator of Fig. 2 works when a high-supply
voltage is used :— (a) sinusoidal voltages
applied on the grids G, and G, of the pentodes
through vesistances Ry ; (b) sinusoidal voltage
applied to grid G, through resistance Ry and
effective voltage appearing on this grid; (c)
anode curvents I, and I, and vesultant curvent
(I 1.) 5 (d) output pulses appearing acvoss

resistance R . /

50 ¢/s this gives a time of build-up of about
10 microseconds, which is sufficient in many
applications. With a recurrence frequency
of 500 c¢/s, the build-up time is of the order
of one microsecond.

Peak sinusoidal voltages of the order of
1,500 volts will not overload the valves if
R, is of the order of 1 megohm, since in this
case the grid current is 1.5 milliamperes and
the grid voltage does not rise above 10 volts.

The anode currents of the two pentodes
have the shape of rectangles in nearly oppo-
site phase. The resultant current flowing in
the common anode resistance R,, has the
shape represented in Fig. 3 (¢). It is a
succession of positive and negative pulses
interlocked, with equal width adjustable by
means of capacitor C. The resuitant anode
voltage is represented in Fig. 3 (d). If the
H.T. voltage applied to resistance R, is
2,000 volts, the pulses have an amplitude
not much smaller if R, has a sufficiently high
value,

When current is flowing in the valve, the
anode voltage falls because of the voltage
drop In resistance R,. If this resistance has

a high value, the drop of voltage can be
sufficiently great to make the power dissi-
pated at the anode very low.

This power can be still further reduced by
feeding the anodes and screens with a
sinusoidal H.T. voltage of frequency equal
to the pulse recurrence frequency. The
working diagram of the circuit is shown in
Fig. 4 where (a) and (b) represent respectively
the voltage applied to the grid of one of the
pentodes through resistance R, and the
current in the common anode circuit. The
sinusoidal H.T. voltage feeding the anodes
through resistance R, is shown at (c) and is
approximately 9o° out of phase with the
sinusoidal voltages applied on the grid
circuits and is maximum when the anode
current is zero. The anode voltage has the
shape represented in (d). Where the anode
voltage differs from the H.T. supply voltage,
the latter is represented by dotted lines.

The anode voltage is maximum or negative
when there is no current and is low when
current flows. For instance, if the anode
current is 200 milliamperes, with an H.T.

V G\\ G, ~

gk\ }/\2/\.//\/\

o / / .
< X A 7

AT NTA AW
N/ N ~

(2)
Ip b
L I |
(b) t
HT. - - -
/~ N /~ \\ s
0 // \\ // \ /j :
\
o/ \\// \~//
(c)
Vp /d \\ /aﬂ \\_ /’
4 l l \ / | I \ / l l
0 ——
/ \/ \\/ '

(d)
lzl{ /U\ = (e) T

Fig. 4. Diagrams explaining lLow the pulse
genevatoy of Fig. 2 works when an A.C. high-
lension supply voltage is used : (a) same as
Fig. 3(a) ; (b) same as Fig. 3 (@) ; (¢) sinusoidal
H.T. voltage supply applied on the anodes of
the pentodes through vesistance R, (d) output
anode voltage ; () current Sflowing thvough
resistance R .
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peak voltage of 2,000 volts and a resistance
JR,, of 10,000 ohms, the anode voltage when
irurrent flows is less than 100 volts, while
the peak pulse voltage is nearly 2,000 volts.
iEach valve works during 1/4 of a period and

bthe mean current is 41—_ or about 1/0 of the
2

The peak current can thus

peak current.

L
?

‘be 6 times greater than the average rated
‘value. Also, since the anode voltage is one-
‘half to one-third of the normal value, this
'peak current can be 2 or 3 times greater
still, that is 12 to 18 times the normal rated
gcurrent.

. The screens are also fed by a sinusoidal
gsource in phase with the source supplying
' the anodes, but the peak voltage must not
'be too much greater than the normal screen
‘rated voltage. For instance, on the screen
' of valves type 5A.103B the sinusoidal peak
voltage must be less than 300 volts (the
' rated value is 250 volts). In this case the
' cathodé, the grid, the screen and the sup-
j pressor are working under normal conditions.
; . Fig. 5 shows a circuit with two pentodes
{ type 5A.103B or 4071A. The normal anode
Ecurrent of these valves is 50 mA and the
anode power dissipation is 12 watts. The
' valves are used with a peak current of 300
)mA which leaves a good margin of safety.
| The anode is supplied with a sinusoidal wave
,of 2,000 volts peak value, and R, is 7,000
lohms. The transformer gives two secondary
:}Voltages of 1,000 volts R.M.S. each, corre-
' sponding to a build-up time of 10 to 20
) microseconds according to the type of valves
- used. " The width of the pulses is adjustdble
) between some tens to some thousands of

| microseconds.

/

%

:
{
,’J

{
/
i

2. Power-Pulse Amplifier

The pulse generator described above gives
pulses of high voltage but low power, in a
high fesistance. We must now add to this
generator a power-pulse amplifier which
does not affect too much the pulse amplitude
but increases the peak power. Such a power
amplifier is really an impedance transformer
and cathode-followers
give exactly the results
required.

A single -stage cir-
cuit is represented in

\e
*_/L—J'\_ Fig. 5. Practical civcuit
1oL IO of the high-voltage
low-power pulse gene-
rator producing pulses
at a vecuvrence fre-
quency of 50¢cfs. The

Ee pentodes are fed di-
vectly by the mains
thvough a convenient
low - time - constant

2,000V transformer.

Fig. 6. The pulses are applied to the grid
and the output is taken from a resistance
connecting the cathode to earth. The pulse
amplitude is transferred frem grid to cathode
with a very small loss, while the cathode
resistance can be much smaller than the
input impedance. For example, with a
1033A (triode of 25 watts, slope 9 mA/V,

2000001

=~

=)

=

S

[ =
AMAAMA
-—AANVVAA

Fig. 6. Cathode follower wo%king as a peak-
pulse power amplifier.

filament consumption 8.5 watts), working
with 2,000 volts applied to the anode, one
can get 1,500 volts peak pulse amplitude on
the cathode across a resistance of 1,500 ohms
with a grid current of 50 mA, the grid being
fed by the circuit of Fig. 5, that is by pulses
of 2,000 volts peak amplitude appearing
across a resistance of 7,000 ohms. Current
in the valve flows only during the generation

ey
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of pulses. When a pulse appears, the voltage
drop between anode and cathode is 500 volts
for) pulses of 1,500 volts. Hence if the valve

Fig. 7.

1000V

N

1500

6sA}

1 H

a peak-pulse power amplifier.

J»z,ooo Voo

Two-stage cathode-followey working as

When coupled

fo the pulse gemerator of Fig. 5 it produces
pulses of about 1,000 volis in an impedance
of 150 ohms (6.5 kilowatts peak power).

dissipates 25 watts, the maximum mean
pulse power is %5 watts, which represents
an efficiency of 75 per cent.

i+ To get pulses of greater peak power, one
can use many cathode-followers in series.

H

cathode current is of the order of 6.5 amperes.
This stage gives pulses of 1,000 volts and its
efficiency is 50 per cent. This means that
the output mean pulse power is 50 watts
maximum, that is, smaller than for the pre-
ceding stage, but the peak pulse power has
wncreased from 1.6 to 6.5 kilowatts.

The circuit of the pulse generator followed
by the peak-power pulse amplifier is repre-
sented in Fig. 8. The power dissipated is
distributed as follows :

Generator : 150 watts.

Output Stages : 250 watts.
Output Pulse Power : 50 watts.
Efficiency : 12 per cent.

All stages can be supplied with alternating
current, the frequency being equal to the
recurrence frequency. If transformers are
used, care should be taken to reduce their
time constants to a minimum since these
transformers work only during the generation

of pulses and have to supply power very

suddenly.

‘The writer constructed a circuit similar
to the one represented in Fig. 8 generating

pulses at a recurrence frequency of 50 ¢fs.

Three small 75-watt transformers were used

to supply power to the generator and the
peak-power amplifier. The whole circuit

—— —
05MQ
° 01A
02MQ ( (O)
6H6
_ 006 A 65A
2209 250vny | ={= 2]
~ 40338] 424
—
1600V 150 ()
) Q)
\WJ*, o %,ooon J
1»::: 150003 b
SA1038
TO'SA TI'lA 6'5Af
1
= 2,000V 8 2,000¥

Fig. 8.

Such a circuit is represented in Fig. 7. The
first stage is a cathode-follower with a
resistance between cathode and earth of
1,500 ohms or more. The second stage has
two 4033A valves in parallel and a resistance
of 150 ohms connecting the cathodes to earth.
For a grid current of 350 milliamperes the

Peak-pulse power genevator with

an output of 6.5 kW peak-pulse power.

was of very small dimensions and was used
to modulate a R.F. valve of 200 watts.

This study was made in the ““ L.M.T.
Laboratories *’ in Paris in 1939. Acknow-
ledgements are due to Standard Telephones
and Cables for permission to publish these
results,

|
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'FILTER DESIGN TABLES BASED ON

] PREFERRED NUMBERS®
| High-Pass Filters
] By H. Jefferson, B.A., A.Inst.P., A.M.IE.E.

! —
L N previous paperst the author has shown
%f how preferred numbers can be applied to
/™ filter design so that the capacitance values
S are necessarily preferred, and has given tables
| for the design of constant-k low-pass filters.
{In this paper tables are given for the design
of constant-% high-pass filters. As before,
the values in the tables are those of the ladder
inetwork elements. Where single sections
2only are used the actual principal element
£ values are those shown in Fig. r; L, and
'Cy are the values obtained from the tables,
and are approximations to

——

! R
i L —
W] * 47Tf ¢
i I
Cp——
* 4mf R

{ where R is the design impedance and f, is
- the cut-off frequency.

Fig. 1. Basic T- and m-sections.

| For all preferred values of X there exist
' preferred values of 2X, and these are listed
' below for reference.

i

* MS accepted by the Editor, January 1946. .,

+ “ Preferred Numbers and Filter Design ™ :
Wirveless Engineer, October 1945. ** Filter Design
) Tables Based on Preferred Numbers — Low-pass

As before, the tables are in pairs, each
pair being used to determine the value of
one element of the filter. The first table
of each pair is of coarse mesh, in half-decade
(logarithmic) steps. From this, the order
of magnitude of the capacitance or induct-
ance is found by examination of the values
which border it. The second table covers
only one decade and enables the significant
figures to be found.

0-0sIuF  0:051uF

———F—

%IOmH :

o~ : ]

Fig. 2. Single sections of a filter having the
values devived in the text ave shown heve.

As an example of the use of the tables, let

‘ 20y, 20k Ck us consider a high-pass filter of 620 ohms
L o—ib—1—b— impedance and 5,100 ¢/s cut-off frequency.
; From Table I, the capacitance is in
| %l—k 2L, _ 2L,  the square bounded by 8.2 X 10-2uF, 2.7
y X 1072 ukF, 8.2 X 10-® uF and 2.7 X 1072 uF.
From Table III, the inductance is in the

o~ -0 o——¢ 4 <

square bounded by 2% mH, 8.2 mH, 2.7 mH.
and 8.2 mH. Table IT gives the significant
figures for the capacitance as 27, so that the.
actual value of .capacitance is 0.027 uF.
Table IV gives the significant figures for the
inductance as 10, so that the actual value of
the inductance is To mH. An exact compu-
tation gives L, = 9.6 mH and C, =o0.0251
uF. The physical form of a single section

é Filters ’ : Wireless Engineer, January 1946. is shown in Fig. 2.

!

{ PREFERRED VALUES OF 2X FOR PREFERRED VALUES OF X.

\"45 X 10 1 I2 13 I5 16 18 20 22 24 27 30 33

|
} 2X 20 22 24 27 30 33

36 39 43 47 5I 56 62

| X 36 39 43 47 51

56 62 68 75 82 91 100

2X 68 { 75 82 91 100
Y

110 120 130 150 160 180 200
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TABLE |
CAPACITANCE C, OF HIGH-PASS FILTER
DESIGN IMPEDANCE (OHMS)

I 3.3 10 33 7 100 330 1 000 3300 10 000 33000 100000 330000
I 82x108  27x103 8200 2700 820 270 82 27 8.2 2.7 0.82 0.27
331 27x103 8200 2700 820 270 82 27 8.2 2.7 0.82 0.27 8.2x|0-%
> 10 8200 2700 820 270 82 27 8.2 2.7 0.82 0.27 8.2x10-2 2.7x|0-2
g 33 (2700 80 270 2 27 8.2 2.7 0.82 027 8.2x10-2 2.7xI0~2 8.2x]0-
3 100 820 270 8 27 8.2 2.7 0.82 027 8.2x10-% 2.7x10-2% 8.2x10-3 2.7x|0-3
O P o 3 3 C—
w 330 270 82 27 8.2 2.7 0.82 0.27 8.2x10-2 2.7x10-2 8,2x10- 2.7x10- l 820
E 1 000 82 27 8.2 2.7 0.82 0.27 8.2x10-2 2.7x10-2 8.2x[0-3 2.7x|0_3| 820 270
g 3300 27 8.2 2.7 0.82 0.27 8.2x10~2 2.7x10-2 82x|0-3 2.7X|0—3l 820 270 82
= 10000 8.2 2.7 0.82 0.27 8.2x10-2 2.7x10-2 8.2x10-3 2.7x|0-3, 820 270 82 27
8 33 000 2.7 0.82 0.27 8.2x10-2 2,7x10~2 8.2x|0-3 2.7x|0‘3| 820 270 82 27 8.2
100 000 0.82 0.27 8.2x10-2 2,7x10-2 8.2x|0-3 2.7x|0—3l 820 270 82 27 8.2 2.7
330 000 0.27 8.2x10-2 2.7x10-2 8.2x]0-3 2.7x10-3 I 820 270 82 27 8.2 2.7 0.82
cfs ’ uF nuF
iMC/S uuF \ upuF
TABLE 1l

SIGNIFICANT FI.GURES FOR C, OF HIGH-PASS FILTER

DESIGN IMPEDANCE

10 11 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 100

10 82 75 68 62 56 51 47 43 39 36 33 30 27 24 22 20 18 16 15 I3 12 11 10 91 &

il 75 68 62 56 5l 47 43 39 36 33 30 27 24 22 20 18 16 15 13 12 I 10 91 8 75

12 68 62 56 51 47 43 39 36 33 30 27 24 22 20 18 16 15 13 12 11 10 91 82 75 ¢8

13 62 56 51 47 43 39 36 33 30 27 24 22 20 18 16 IS5 13 12 11 10 91 82 75 68 62

15 56 51 47 43 39 36 33 30 27 24 22 20 18 16 |5 13 12 11 10 91 82 75 68 62 56

16 51 47 43 39 3¢ 33 30 27 24 22 20 I8 16 IS5 13 12 11 10 91 8 75 68 62 56 5]

18 47 43 39 36 33 30 27 24 22 20 18 16 15 13 12 I 10 91 82 75 68 62 56 5] 47

20 43 39 36 33 30 27 24 22 20 18 16 15 13 12 ]I 10 91 82 75 68 62 56 51 47 43

22 39 36 33 30 27 24 22 20 18 16 I5 13 12 11 10 91 82 75 68 62 56 51 47 43 39

- 24 36 33 30 27 24 22 20 I8 6 15 13 12 11 10 9] 82 75 68 62 56 51 47 43 39 36

O

E 27 33 30 27 24 22 20 18 16 15 I3 12 11 10 91 & 75 68 62 56 51 47 43 39 36 33

8 30 30 27 24 22 20 18 16 15 13 |2 I 10 91 82 75 68 62 56 51 47 43 39 36 33 30

= 33 27 24 22 20 I8 16 15 13 12 11 10 91 82 75 68 62 56 51 47 43 39 36 33 30 27
:‘-_ 36 24 22 20 I8 |6 IS5 13 12 11 |0 91 82 75 68 62 56° 51 47 43 39 36 33 30 27 24

uo- 39 22 20 18 16 IS 13 12 11 10 91 82 75 68 62 56 SI 47 43 39 36 33 30 27 24 22

:D: 43 20 18 16 15 |3 12 11 10 91 82 75 68 62 56 5| 47 43 39 36 33 30 27 24 22 20

47 18 16 15 13 |2 I 10 91 82 75 68 62 56 5] 47 43 39 36 33 30 27 2422 20 I8

51 16 15 13 12 |1 10 91 82 75 ¢8 62 56 51 47 43 39 36 33 .30 27 24 22 20 18 |6

56 IS 13- 12 11 10 91 82 75 68 62 56 51 47 43 39 36 33 30 27 24 22 20 18 16 15

62 13 12 11 10 91 82 75 68 62 56 51 47 43 39 3¢ 33 30 27 24 22 20 18 16 I5 I3

68 12 11 10 91 8 75 68 62 56 5] 47 43 39 36 33 30 27 24 22 20 18 16 15 13 12

75 I 10 91 8 75 68 62 56 51 47 43 39 36 33 30 27 24 22 20 18 l6 15 13 12 1|

82 10 91 82 75 ¢8 62 56 51 47 43 39 36 33 30 27 24 22 20 I8 16 IS 13 12 11 10

9l 91 82 75 68 62 56 51 47 43 39 36 33 30 27 24 22 20 18 16 I5 13 12 11 10 9t

100 82 75 68 62 56 51 47 - 43 39 3¢ 33 30 27 24 22 20 18 16 15 13 12 11 10 91 8
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N TABLE 1l

INDUCTANCE L; OF HIGH-PASS FILTER

DESIGN IMPEDANCE—OHMS
] | 3.3 10 33 100 330 1000 3300 10000 33000 100000 330000
| 82 0.82 2.7 8.2 27 82 270 820 2700 8200 27 000
3.3 27 82 027 082 27 8.2 27 82 270 820 2700 8200
b 10 8.2 27 82 0.27 0.82 2.7 82 27 82 270 820 2700
z 3B+ 27 8.2 27 82 | 027 0.82 2.7 8.2 27 82 270 820
53 100 0.82 2.7 8.2 27 8 | 0.27 082 27 8.2 27 82 270
5 330 0.27 0.82 2.7 8.2 27 82 027 082 27 8.2 27 82
t 1 000 82 { 027 0,82 2.7 8.2 27 & | 027 0.82 2.7 8.2 27
W5 3300 27 82 0.27 0.82 27 8.2 27 82 0.27 0.82 2.7 8.2
zs 10 000 8.2 27 82 027 082 2.7 82 27 82 0.27 0.82 2.7
O 33000 2.7 8.2 27 &2 | 027 0.82 2.7 8.2 27 82 | 027 0.82
‘ 100 000 0.82 2.7 8.2 27 &2 | 027 082 27 8.2 27 82 0.27
f
330000 0.27 082 27 82 27 82 ] 027 082 2.7 8.2 27 82
1)
] cfs uH mH
3 ke/s uH x 10—3 uH
3 Mc/s wuH uHx10—3
I
TABLE IV
SIGNIFICANT FIGURES FOR INDUCTANCE [, OF HIGH-PASS FILTER
] DESIGN IMPEDANCE
10 11 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 100
1 .
! 10 82 91 10 Il 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 5l 56 62 68 75 82
; 1 75 82 91 10 11 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75
12 68 75 82 91 10 I 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68
| 13 62 68 75 82 9l 10 11 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62
U 15 56 62 68 75 82 9l 10 11 12 13 15 16 18 20 22 24 27 30 33 36 | 39 43 47 51 56
I 16 51 56-62 68 75 82 9l 10 11 2 I3 15 16 18 20 22 24 27 30 33 36 39 43 47 5l
i 18 47 51 56 62 68 75 82 91 10 I 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47
20 43 47 51 56 62 68 75 82 91 10 I 12 13 15 16 18 20 22 24 27 30 33 36 39 43
2 39 43 47 51 56 62 68 75 82 9l 10 Il 12 13 15 16 18 20 22 24 27 30 33 36 39
- 24 36 39 43 47 5l 56 62 68 75 82 9l 10 Il 12 13 |15 16 18 20 22 24 27 30 33 36
(o] )
g, 27 33 36 39 43 47 51 56 62 68 75 82 91 10 11 12 13 15 16 18 20 22 24 27 30 33
‘o 30 30 33 36 39 43 47 51 56 62 68 75 82 91 10 1l 12 13 15 16 I8 20 22 24 27 30
o33 27 30 33 36 39 43 47 51 56 62 68 75 82 91 10 I 12 13 15 16 18 20 22 24 27
. I 36 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 |10 11 12 I3 15 16 18 20 22 24
S 39 22 24 27 30 33 36 39 43 47 5 56 62 68 75 82 91 10 Il 12 13 15 16 18 20 22
n
=) 43 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 10 1 12 13 15 16. 18 20
'O 47 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 10 il 12 13 15 16 18
) 51 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 10 112 13 15 16
Z 56 15 16 18 20 22 '| 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 10 11 12 13 15
j 62 13 15 16 18 20 22 24 27 30 33 36 39 43 47 5l 56 62 68 75- 82 91 10 11 12 13
i
1‘! 68 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 10 11 12
| 75 112 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 10 I
} 82 10 11 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 82 91 10
| 9l 91 10 1 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 51 56 62 68 75 8 9l
L" 100 82 91 10 Il 12 13 15 16 18 20 22 24 27 30 33 36 39 43 47 5l 56 62 68 75 82
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NEW BOOKS

Heaviside’s Electric Circuit Theory

By H. J. Josephs, MIEE. Pp. 115 + viii and
15 Figs. Methuen & Co., Ltd., London.
4s. 6d.

This is one of the series of monographs on physical
subjects. The author is senior physicist at the
Post Office Engineering Department and Dr. W. G.
Radley, the Controller of Research, has contributed
a foreword in which he says that the book was
written at the suggestion of Professor Willis Jackson
with the needs of electrical engineering students in
mind. As Dr. Radley says, circuits are becoming
more complicated and the growing importance of
transient effects makes problems harder to solve.
When he refers to the Heaviside' Operational
Calculus as being, in effect, a simple shorthand
technique for evaluating the results of Fourier
integral analysis, he is evidently using the word
“simple ” in a relative sense.

An outstanding feature of the monograph is'the
development of a ** far-reaching theorem *’ which the
author has reconstructed from the scattered papers
of Heaviside ; as it was probably the last theorem
that Heaviside deduced, the author has called it
*“ Heaviside’s Last Theorem.” The first chapter is
entitled ““ The Koundations of Electric Circuit
Theory ™ ; in stating Kirchhoff’s Laws, the author
changes the order from that usually employed, and
calls the circuit law the first and the currents
meeting at a point the second law. Moreover, he
takes liberties with the circuit law and states it as
follows : ““In any closed circuit in a network of
conductors the algebraic sum of the potential
differences is zero.”” In other words, if you return
to the point from which you started the ups and the
downs exactly cancel out, which is very true and
obvious, but entirely misses the point of Kirchhoff’s
law,

Clerk Maxwell* says ““ Kirchhoff has stated the
conditions of a linear system in the following
manner, in which the consideration of the potential is
avoided. (1) (Condition of ' continuity '), At any
point of the system the sum of all the currents which
flow towards that point is zero.

(2) In a complete circuit formed by the con-
ductors the sum of the electromotive forces taken
round the circuit is equal to the sum of the products
of the currents in each conductor multiplied by the
resistance of that conductor.”

Throughout this chapter the author has made a
brave attempt to write capacitance "’ and not
 capacity ' ; occasionally he succeeds, but very
rarely. The second chapter deals with the expansion
theorem. The author has obviously made a study
not only of the Heaviside theorems, but also of the
mental processes by which Heaviside arrived at
many of his results and it is interesting to trace the
paths which he followed. The expansion theorem is
further developed in the third chapter which deals
with power series solutions.

Chapter 4 deals with ladder networks, artificial
lines and cables. Here again, when he comes down
from mathematics to electrical matters, the author
appears to be careless of details : Fig. 3 which is

* “Elementary Treatise on Electricity.”

Price -

stated to be composed of a series of T-sections, is
incorrectly drawn at the receiving end, and the same
applies to Fig. 4. The description .is also confused,
for he speaks of the middle of a section when the
end of the T-section is meant: the confusion is
apparently between T- and I7-sections. Chapter V
deals with impulse functions, transfer operators, and
spotting functions and discusses the contributions

of Carson and Bromwich to the subject. Chapter VI
is entitled “ The Establishment of Operational
Formulae” and includes the shifting  transforma-

tion and fractional order derivatives. Chapter VII
is devoted to the very practical subject of trans-
mission lines, one of the most important applications
of Heaviside’s methods. The final chapter is con-
cerned with the application of modern theories of
integration to the solution of circuit problems and
deals with complex integration (something is
missing in line 5 on P. 95), contour integrals,
expansion theorems and Fourier integrals.

This monograph is a valuable addition to the
Heaviside literature.
mended to the more mathematically minded
students of electrical engineering.  G. W. O. H.

Plastics for Electrical and Radio Engineers.

By W. J. Tucker and R. S. Roberts, Pp. 148 +
xi.  Published by The Technical Press Ltd,,
““ Piccancot,” Gloucester Rd., Kingston Hill,
Surrey, Price 12s.

The introductory chapter on ‘‘ The Chemistry
of Plastics and Insulating Materials " covers the
subject matter briefly and forms a necessary intro-
duction to a subject which has advanced in recent
years to such an extent that it is an unknown
quantity to many engineers. Tt is felt that this.
chapter might well have been expanded to link
plastics with the materials with which they will be
associated under service conditions, i.e. liquid
dielectrics and metals. There is no mention of the
catalytic action of metals and the electrolytic
effects on the insulation value of plastics with
catalysts under high electrical stress, where ioniza-
tion, gas occlusion and ageing effects accumulate
to deteriorate the efficiency of the material as a
dielectric, often to ultimate breakdown,

It is interesting to note that some of the polymers.
of the liquid types are added to insulating oils as
viscosity adjusters and to improve the electrical
properties of the latter, particularly in respect of
power factor, dielectric resistance and reduction in
tendency to produce gas or polymerization products
at high voltages.

This aspect of the problem will be of most interest
to the electrical engineer, but it is of considerable
importance to realize the breadth of the field covered
by the substances generically termed * plastics.”
It would be of value if the authors could consider, for
possible future editions, an expansion of the chemical
section to include allied dielectric materials such as.
hydrocarbon oils and synthetic oils of the silicone
type, particularly as many plastics are derived from
petroleum products.

The second chapter forms an excellent survey

It can be heartily recom-

—
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of the field of ‘“ Materials Available ”’ and makes a
‘valuable guide to the choice of materials in the
‘design stage.

Eight tables are included which give all the
‘essential information on the mechanical and elec-
itrical characteristics of phenol, urea-formaldehyde
tand aniline derived materials together with thermo-
fplastics, synthetic rubbers, silicone and melamine
plastics.

The treatment of silicones merits expansion in
view of their increasing importance. Their products
range from low-viscosity fluids for use in trans-
formers, switchgear and similar applications to
high-polymer resins for impregnation processes.

A chapter on terms and definitions follows and is
well conceived ; it includes standard specifications.
There is, perhaps, a bias in the direction of high-
frequency applications, but with certain qualifica-
tions, which are referred to in the book, the funda-
j mental principles apply equally at power-supply
frequency.

The authors then turn to the important matter
of the choice of material to suit the design require-
,ments.

i The allocation of articles into one or other of
five classes according to functional requirements
's‘enables the designer to decide quickly the generic
class of plastic for a specific purpose.

i This is followed by a chapter on moulding and
¢ manufacturing processes, which contains a com-
prehensive resumé of the many possible methods
Yof moulding plastics, and practical information
on suitable cements. It is undoubtedly of assistance
to all engineers, who are faced with repair problems
involving plastic materials.

i This chapter, together with the succeeding chapter
VI, should assist designers to avoid some of the
{ glaring examples of faulty mechanical or electrical
design which have been perpetrated because of a
lack of adequate appreciation of the medium.

A The remainder of the book is devoted to specialized
applications, the coating of wires to serve as an
insulating covering, the production of insulated
sleeving, insulation impregnants and cable cover-
tings, with particular reference to the polyvinyl-
{ chloride, polythene and polystyrene groups.

é The bool as a whole is an excellent example of a

{ technical data book on a complex subject, for the
Jpresentation is acceptable and it is accurate in
matters of fact. It can be recommended as a
practical reference book to designers, engineers and
i students whose work necessitates essential data for
?applications in the electrical and radio fields.

G. W. L

Mechanische Eigenschaften quasi-elastischer
isotroper Korper

By FriepricH Poperr. Pp. 105, and 30 Figs.
5 Verlag A.G. Gebr. Leemann & Co., Ziirich.

This paper-covered monograph, with the subtitle
| “ Development of a new method of measurement
‘for determining the shear modulus and internal
ifriction in connection with a new process of tele-
|vision large scale projection ” is a thesis presented
jat the Technische Hochschule at Zirich. The
' work was done under the direction of Professor
) Fischer and a number of references are given to
 papers by him on the subject ; these would have to

TGy e B TR T

et =2

be consulted before one could really get a clear
idea of the object of the research. Apparently, the
fluorescent screen of the cathode-ray tube is replaced
by a thin layer of transparent semi-conducting
material. This layer is known as the Eidophor.
This material undergoes deformation which must
disappear in the period between two successive
pictures, .e., in 1/25 second. This led to the
examination by experimental methods of the
mechanical properties of suitable materials. The
first half of the book is devoted to the theory of
deformation and relaxation of elastic, viscous,
plastic and quasi-elastic materials. In the second
half the experiments are described for determining
the modulus and the internal friction when sub-
jected to small sinusoidal deformations at fre-
quencies of from 10 to 55 cycles per second. These
mechanical properties were determined from the
electrical behaviour of the material such as varia-
tion of capacitance, and this part of the work
involved elaborate circuit arrangements with

modulators, demodulators, low-pass filters, valve ,

voltmeters, etc. Diagrams and photographs of the
apparatus are given and the results are analysed
and plotted.

G. W. 0. H.

Radar
By Major R. W. Hallows, T.D., M.A.Cantab.,

AM.IE.E. A simple non-technical explanation.,

of the basic principles of radiolocation. Pp. 140.
Chapman and Hall, Ltd., 37, Essex Street, L.ondon,
W.C.2. Price 7s. 6d.

Basic Mathematics for Radio Sfudents covers
elementary algebra, geometry and trigonometry .

before proceeding to treat complex numbers, series,
vectors, operators and the differential and integral
calculus. It is intended primarily for radio
engineers, but the main stress is on the mathematical
ideas and it is thus equally suitable for students of
other subjects. The application of mathematics,
to radio 1s chiefly dealt with in the concluding
chapter.

Written by F. M. Colebrook, B.Sc.,, D.I.C.,
A.C.G.I., the book aims at helping students whose

mathematical education has been interrupted by the '

war and throughout the method is to discuss basic
ideas in some detail rather than to lay down rules
of thumb and formulae. It is published by Iliffe

& Sons, Ltd., Dorset House, Stamford Street,

London, S.E.1. Price 10s. 6d. There are 270 4+x
pages.

Radio-Communication Convention

HE Institution of Electrical Engineers is hold-

ing a Radio-Communication Convention on
March 25th-29th, 1947. Like the recent radar
convention, its aim is to present papers covering
wartime wireless development, but this time in the
field of communications.

The annual dinner of the Radio Section of the .
Institution will be held on the first day of the’

convention.

¢
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CORRESPONDENCE

Letters of techwical interest ave always welcome. In publishing such communications the
Editors do not necessarily endorse any technical or general statements which they may contain.

Power Loss in Electromagnetic Screens
To the Editor, ** Wireless Engineer.”

Sir,—In the article by Davidson, Looser and
Simmonds, appearing in your January issue, the
eddy current density in the infinite shielding plane
is derived theoretically for a single wire loop, while
the measurements were made by using a coil, of
length comparable to its distance from the screen,
in order to energize this screen.

It is quite easy to extend the method of the
authors of the above article in order to obtain an
expression for the eddy current density when the
energizing factor is a coil, instead of a single loop,
and I should like to do so here :

Let the coil be situated so that its axis is per-
pendicular to the infinite shielding plane and the
distance of its middle plane from the shield is g,
while its length is 2¢. Using the same notation as
in the above-mentioned article and the same units,
one can just as easily show that the magnetic
potential of the coil is given now by the expression

Ay’ = (ufm) bnl cos wt

a-t¢ paj2
2sin? § —1

{6+ p)* + (2 — Z)* — 4bpsin? ]1* dbaz

a—CcJd 0
where I is the current per turn, # the number of
turns per unit length, and Z the longitudinal co-
ordinate of a point situated on the coil.
The magnetic potential of the eddy currents is,
then,

A¢ = ([.L/TT) bnlw

® patc praf2
: J (2 sin2f — D)sin wlt — =)

J 0 a—C

o L0452 (22— 22 7)2— gbpsin* g2
agazZar

and, through the same approximation, as used by
Davidson, Looser and Simmonds, we find that, at
high frequencies,

A¢ —+ A¢’ = — el éin wit
atc pajz z ( . |
— 2z)(2sin? § — 1
iz
[+ 5 (Z — 2 — abpsinz gy “0
a—c¢ [o} )
and, accordingly,
i 200l cos wt
0= == cse
atc frajz
Z(2 sin? 8 —-
(2 sin? 8 — 1) 042

5 5 ———d
[+ p)® F Z° = bpsin? O
a—c o] .
By writing %% = 4bp/[(b + p)2 + Z2], we obtain,
with the authors,

atec
. 1l cos wt 2 — k2
a—¢

But ZdZ = — 2bpd(k?)/[k*
Therefore
. nl cos wi (b)ll2

Z¢ = — -

27 P

Z=a+c
I 9
7 [2K (14 k°) E] d{k?)

Z=a—c¢

Referring, now, to the integral formulae for
complete elliptic constants, as given by Jahnke and
Emde : “ Tables of Functions *’ (Dover Publications
—New York 1943) p. 78,.and writing, also,

u? = 4bp/[(b + p)* + (a + )7
and 02 = 4bp/((b + p)* + (a — 0)*]
we obtain, finally,
A2
iy = LA COS T () {(I/u) [2E, — (2 — 4 K]
P

— (1) 2E, — (2 — vﬂ)m}

the subscripts denoting the moduli of K and E.

We may still simplify this expression by using the
notation of Jahnke and Emde, and, actually,

172
iy = DA G ot (Z_)) ! (v3C, — urC,)

kg P i
The complete elliptic integral C appearing in the
above final expression for the eddy current density
is tabulated for intervals of 0.01 of k% on p. 82 of
the above edition of Jahnke & Emde.

C. A. Srocos.
Stanford University,
California, U.S.A.

Beam Tetrodes
To the Editor, ** Wireless Engineer

Sir,—It is generally recognised that when the
primary current density flowing into the screen-to-
anode space falls below a limiting value, it is not
then always possible to ensure the formation of
a potential minimum in this space by the
charges due to primary electrons alone; this
situation is especially true when the anode voltage
is approximately one-quarter of the screen voltage.
It has consequently been suggested by several
writers that the space charge arising from secondary
electrons plays an important role in producing a
potential minimum when the space charge due to
primary electrons is inadequate. The computation
of the magnitude of the effect is fairly difficult,
and can only be performed if there is suffcient data
regarding the amount of the possible emission and
the velocity distribution.

A great simplification can be obtained, however,
if we may postulate that the secondary electrons
can be emitted copiously with zero velocities of
emission ; we then have the condition that the
secondary electron flow is limited to the value which
sets up just enough additional space charge in the
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| screen-to-anode space to reduce (dV/dx) at the anode
to zero.

If this assumption is made the equation giving
the potential distribution in the screen to anode
i space is )

azv. 4w [ Ip Ig ]
d* A Zem VT NT = T
Where [s is the secondary current density
Ip is the primary current density.

p

If Is/Ip is denoted by v, it can be shown that the
following equation serves to determine y :—

(1—=W)3h
'3 N’/ﬁ _ dz
! VIV, + Z% — W,
| ° +
| Z23

Where
f) Je— Ip . _ \/2e/m Vise . Vy
| p=gi dp=—r2 220 AT T,
'V, = screen voltage
!V, = anode voltage

x, = screen-to-anode gap.

Ip is, of course, the current density in a plane
diode of anode voltage V; and gap »,. The results
show that for Jp = 1, y does not exceed 0.2, even
when W, =1 Jp=1 may be considered to
correspond to a current density less than half the
peak current density, and the analysis confirms that
the space charge due to secondary electrons does in
fact considerably help to suppress the retrograde
flow of secondary electrons.

S. Roppa.

Enfield, Middx.

Spectrum of a Phase- or Frequency-Modulated
Wave

To the Editor, ** Wireless Engineer”

 Sir,—In a paper in Wireless Engineer for March
1944, Mr. F. M. Colebrook pointed out some inter-
esting features of the spectrum of a wave sinusoidally
modulated in phase or frequency. The object of
the present note is to generalize these results some-
what and in particular to consider the case in
which the carrier frequency is an integral or half-
integral multiple of the modulation frequency.
In this case each sidewave is a doublet and in
general the mean square value of the wave is not
equal to half the square of the amplitude.

A general representation of a wave of unit ampli-
tude sinusoidally modulated in phase or frequency
is

z=x +jy = expjwg + msin (pt + ¢)] (1)

~and by taking the real or imaginary part of z and
' by giving ¢ any value the complete range of cases
jcan be considered.

{  The wave can be expanded into the spectrum

= exp ) S Jam) expiipt + ¢ oo @)
‘ = —c0

/giving  x = cos [wt + m sin (pi + ¢)]

) =3 J,cos [(wy + np)t +nd] .. (3)
; y = sin {wyt + msin (pt + ¢)]

=3 Jusin [(wy + np)t + né] .. (4)
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Since n assumes-all values from — oo to + oo it
is seen that when » is negative and greater in
magnitude than wy/p the frequency terms become
negative but with the identities

cos (— gt + n¢) = cos (¢t — 1)

sin (— gt + n¢) = — sin (gt — 1)
are transformed into the corresponding positive
frequencies. This implies that there are two series
of spectral lines:

(@) with 7> — %’ and (i) with # < — =0

which for convenience may be termed the positive
series and the negative series respectively.

A special case is that in which the two series
coincide in frequency which occurs when 2wfp is
either an integer or a half-integer. If 2wy/p = N
it is seen that the nth and the —(N 4 #n)th side-
waves coincide and have the frequency

w=wy+ np = — [wg — (N + n)p] .o (5)

when N is even the lowest frequency is zero and
corresponds to the single (—$}N th) component ;
when 7 is odd the lowest frequency is p/2 and is

a doublet corresponding to the — N—1 th .‘qnd
— N j_ L th components. )
The spectrum (2) may then be written
=3 (Jaexpjlat + 1)
&)

+ Jov-nexp[—j(wt+ N +ndl}
. (6)

where w is related to n by equation (5) and 7,

N —
is — ! when N is odd and — N/2 when N is

even except that only one term of zero frequency is
to be included in the summation.

The coincidence of the two series of sidewaves
affects the calculation of the mean square value of
the wave. ‘When they are not coincident the mean
square value is as Colebrook showed

@«

2:}'2:%2]7122% oo .. . (7)
—@  °

In the case of coincidence the mean square
value may be greater or less than § depending upon
the values of N and ¢. The value may be found
either by summing the squares of the resultant
side-wave amplitudes given by equation (6) or,
more directly, averaging by integration over a
period 2#/p of the modulation frequency. Since

Al G
it is only necessary to find #2, and y? is then also
determined. Now

= _ L) + cos [2Npt + 2m sin (pt + é)] d(p0)
27 2
=+ (=) x(m)cos NG .. .. (8)

by well-known integral formulae. The fractional
departure of x% or y* from } cannot exceed Jx (2m)
and in practice this will be an extremely small
quantity since wy (= $Np) is always large compared
with the maximum frequency excursion dw (=: mp).




204 WIRELESS

July, 1946

ENGINEER

In any event it is doubtful if an ideal wave of the
types represented by equations (2) and (3) can be
very closely approached in practice. Nevertheless
the influence of the ratio w/yp on the spectrum and
its content is of some intrinsic theoretical interest.

: . R. E. Burasss.
National Physical Laboratory.

Pulse Modulation
Tothe Editor, * Wireless Engineer.”’

SIR,—Without committing ourselves to the detailed
formulae quoted by Mr. Shepherd (Wireless Engin-
ee?, April, 1946, p. 114), we find ourselves agreeing
with his general conclusions in point of rigour, but
as he himself notes, the quantitative discrepancies
are negligible in most practical cases. The contra.
diction which he mentions in connection with our
Section 1.4.3 is no more real than that which might
be adduced between any pair of first and second
order approximations. That Mr. Shepherd’s analysis
is still an approximation seems to follow from  his
assumption that ““r’’ is a constant, although it is
not difficult to suggest how his method could be
extended to more general modulation waveforms.

Other questions which arise in more exact analyses
are whether in the case of length or delay modula-
tion the trailing edge of the pulse is controlled by
the modulation, and in the case of amplitude
modulation whether the top of the pulse is truly
flat or follows the modulation itself.

The analysis of length- and delay-modulated
pulses with high modulation indices has already
received attention in several quarters and will,

no doubt, be published in due course. We look
forward with ‘interest to Mr. Shepherd’s fuller
account of his calculations.

F. F. RoBERTS.

London, N.W.2. J. C. SiumonDs,

J. L. Baird

T is with regret that we have to record the death
of John Logie Baird at his home at Bexhill on
I4th June after an illness which started in

February. Born in 1888 at Helensburgh, Scotland,
he was the son of the minister of the West Parish
Church and was educated at Larchfield and the
Royal Technical College, Glasgow. At the age
of 18, when he was forced by indifferent health to
give up London business life, he started a small
television laboratory at Hastings.

By 1926 he had achieved true television and
demonstrated the transmission of living subjects
with light, shade and detail to members of the
Royal Institution. In 1929 experimental television
transmissions by his system were started, first by
the German Post Office and then by the B.B.C.
Shortly before the war Baird demonstrated colour
television, using a cathode-ray tube and a series of
colour filters to give a projected picture of 2ft 6in
by 2ft. He has also the credit of carrying out the
first transatlantic television demonstration in 1928
and of inventing the Noctovisor—an apparatus for
secing in the dark by invisible rays.

Since 1941 he has been consulting technical
adviser to Cable & Wireless.

WIRELESS

PATENTS

A’ Summary of Recently Accepted Specifications

The following abstracts are preparved, with the permission of the Controller of H.M. Stationery Office, from
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1/- each.

ACOUSTICS AND AUDIQO-FREQUENCY CIRCUITS
AND APPARATUS

574 036.—Preventing phase-distortion in loud-
speaker installations when separate horn instru-
ments are used to reproduce the higher and lower
ranges of frequency.

Western Electric Co. Inc. Convention date (U.S.4)
30th Decembey, 1942.

574 370.—Loudspeaker system for projecting sound
uniformly over a predetermined solid angle from
one or more horns backed by an elliptical reflecting
surface.

Western Electric Co. Inc. Convention date
U.5.4 ) 30th December, 1942.

574 394.—Acoustic horn of hyperbolic design
which is stated to give optimum impedance condi-
tions over a wide range of frequencics.

Jensen Radio Manufactuving Co.  Convention
date (U.S.4.), 237d July, 1942.

574 463.—Construction and assembly of a multi-
plate piezo-electric transducer unit, say for driving
a loudspeaker.

The Brush Development Co. (assignees of J. P.
Awvnot, Junr). Convention date (US.A4.) 11th
January, 1943.

574 557.—Regulating the degree of automatic
volume-expansion to be applied, when reproducing
from any given sound record, by utilizing a photo-
electric control-current derived” from an auxiliary
strip on the record.

The British Thomson-Houston Co. Ltd. and A. P.
Castellain.  Application dates 24th  August, 1943,
and 13th January, 1944.

574 611.—Directional microphone in which one
side of the diaphragm is coupled to the atmosphere
through a phase-shift network including a resistance
and a chamber with spaced apertures.

Western  Electric Co., Inc. Convention date
(U.S.4.) 16th January, 1943.
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574 319.—Radio-altimeter of the phase-difference
type in which a cathode-ray tube indicates the
presence of comparatively small reflecting obstacles
projecting above the general level of the ground.
Standard Telephones and Cables Lid. and R. M.
Barnard. Application date 5th April, 1940.

574 340.—Radio course-indicating system of the
overlapping beam type, in which the continued
functioning of the transmitter is positively recorded
even when the plane is on the correct *‘ no signal ”’
course.

Standard Telephones and Cables Ltd., C. W. Earp,
and J. D. Weston. Application date 20th January,
1944.

574 546.—Electro-mechanical filter, involving com-
mutation of the selected frequency, particularly
applicable to direction-finding apparatus.

Radio Transmission Equipment Lid. and C. E. G.
Bailey. Application date ath September, 1941.

574 610.—Radiolocation equipment in which ex-
ploring pulses are alternately switched, through
wave-guides and reflecting mirrors, along two
slightly divergent beams.
Western Electvic Co., Inc.
(U.S.4.) 19th August, 1942.

574 651.—Arrangement of spaced pick-up devices
for indicating the location of any selected one of
a number of sources which are radiating pulsed
or sinusoidal waves of sound or other forms of
energy.

Hazeltine Corporation (assignees of H, M. Lewts).
Convention date (U.S.A4.) 23rd May, 1942.

574 675.—Radiolocation system in which the
exploring signals are radiated along a beam which
is oscillating about a mean position, the critical
direction being determined by the merging together
of the reflected signals on a C.R. indicator.

Standard Telephones and Cables, Ltd. (assignees
of H. G. Busignies). Convention date (U.S.A.) 8th
Mayrch, 1941.

Convention date

574 676.—Radiolocation system in which exploring
pulses are radiated in rapid succession from the
four limbs of crossed dipoles, and the position of
a reflecting target is shown, either above or below,
or to one side or other, of the centre of a C.R.
indicator.

Standard Telephones and Cables, Ltd. (assignees
of E. Labin). Convention date (U.S.4.) 13th March,

1941.

RECEIVING CIRCUITS AND APPARATUS
(See also under Television)

574 047.—Means for controlling or modifying the
field-strength of a distant transmitter so as to
diminish its interference effect at a given point of
reception.

J. Robinson. Application date 2nd May, 1940.

574 075.—Preventing “ mistracking ”’ in the tuning
control of a radio receiver, when the input inductance
is partly shunted by a frame aerial.

Mavconi’s W.T.  Co. Ltd. (assignees of W. F.
Sands). Convention date (U.S.A.) 30th December,
1942.

574 o78.—Cathode-ray receiver for making a visible

record of incoming signals on an external strip of
sensitized paper.

Marconi’s W.T. Co. Ltd. (assignees of R. L.
Swuyder, Junr.). Convention date (U.S.A.) 31st
December, 1942.

574 350.—Printing telegraph receiver of the fac-
simile type comprising a marking-wheel with
flexible or pivoted arms for transferring the code
signals to sensitized paper.

G. T. Evans, F. O. Morrell, and W. E. Finlason.
Application date 17th January, 1941.

574 373.—Pocket-type receiver with a frame aerial
which is normally housed in a recess in the casing,
but which is hinged so that it can be used either as
a carrying-handle, or as an easel-support.

Phiico Radio and Television Corp. (assignees of
G. Patterson, Junr.). Convention date (U.S.4.)
28th July, 1943.

574 407.—A frame-aerial feeding a permeability-
tuned input-circuit and arranged to give constant-
coupling over a wide frequency range.

Marconi’s W.T. Co. Ltd. (assignees of G. L.
Beers). Convention date (U.S.A.) 28th January,
1943.

TRANSMITTING CIRCUITS AND APPARATUS
(See also under Television)

574 204.—DMethod of connecting coaxial cables
through a spacing-member which is formed with a
cavity to hold a joint-sealing plastic composition.
Standard Telephones and Cables Lid. and H.
Birkby. Application date 15th January, 1944.

574 230.—Connecting two coaxial transmission-
lines, so that whilst both are in axial alignment,
one section of line can be rotated relatively to the
other.

Bruno Patents Inc. (assignees of W. A. Bruno).
Convention date (U.S.A.) 14th November, 1942.

574 349.—Printing telegraph transmitter of the
facsimile type based on the use of a static keyboard
and code contacts in the form of wires stretched
beneath the keyboard.

G. T. Evans, F. O. Morrell, and W. E. Finlason.
Application date 17th January, 194I.

SIGNALLING SYSTEMS OF DISTINCTIVE TYPE

574 627.—Repeater system for pulse-modulated
signals, allowing simultaneous two-way working
on one carrier-frequency, with a single aerial at
each station.

Standard Telephones and Cables, Lid. (com-
mumnicated by International Standard Electric Cor-
poration). Application date 11th February, 1944.

574 647.—Phase-modulating system in which a
high degree of linearity is secured with the aid of
a comparatively-low ratio of frequency-multipli-
cation.

Hazeltine Corporation (assignees of B. D. Loughlin).
Convention date (U.S.A4.) 3vd March, 1942.

574 675.—Pulsed-signalling system in which the
spacing between successive pulses is respectively
decreased or increased in proportion to the value
of the positive or negative signal-voltage.

Marconi’s W.T. Co., Lid. (assignees of C. W.

Hansell). Convention date (U.S.4.) 29th November,

1940.
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574 686.— Frequency - modulating system com-
prising a stabilized and a non-stabilized oscillator,
and a mixing circuit which delivers a signal output
derived from both oscillators.

Standard Telephones and Cables, I1d. (communi-
cated by International Standard Electvic Corporation).
Application date 11th February, 1944.

CONSTRUCTION OF ELECTRONIC-DISCHARGE
DEVICES

574 430.—Process for reducing the brittleness of
carburized tungsten filaments used in electron-
discharge tubes.

Standard Telephones and Cables Lid. (assignees
of C. V. Litton). Convention date (U.S.4.) 23rd
November, 1942.

574 453.—DMeans for controlling the cycloidal
movements of the electrons in a discharge device
of the magnetron type.

Standard_Telephones and Cables Lid. {(communi-
cated by Western Electric Co., Inc.). Application
date 28th Mavch, 1942.

574 480.—Spacing and supporting the electrodes

of a discharge tube which is required to withstand -

high mechanical stress, or to be suitable for short-
wave working.

Fervanti, Ltd., A. L. Chilcot, and S. Jackson.
Application date 27th June, 1942.

574 500.—Process for making a metal-to-glass
seal, suitable for withstanding high temperature-
changes, in an electron-discharge device.
Philips Lamps Ltd., O. Pressel, and G. 4. M.
Diepstraten.  Application date 3rd February, 1944.

574 512.—Discharge tube wherein the electron
stream is focussed into the form of a ribbon and is
velocity-modulated by electrodes spaced apart
along its length.

L. F. Broadway and C. S. Bull. Application date
5th Mavch, 1940,

574 551.—Short-wave magnetron comprising an
annular resonator the interior surface of which is
divided by a tortuous slot into two areas of opposite
polarity.

“ Patelhold Patentverwertungs &c. A.G. Con-
vention date (Switzerland) oth February, 1942.

574 594.—Construction of valve in which two
electrode-systems Co-operate with different parts
of the same elongated cathode.

The M-O Valve Co., Ltd. and C. W. Cosgrove.
Application date 2nd February, 1944. .

574 708 —Arrangement of a hollow.resonator and
an electron-discharge tube so as to minimize the
dielectric losses caused by the glass envelope of the
tube.

A. D. Blumlein. Application date 23vd Sep-
tember, 1940.

SUBSIDIARY APPARATUS AND MATERIALS

574 398.—Piezo-electric oscillator mounted between
electrodes which are relatively rotatable to allow
the operating frequency to be varied within limits.

The Geneval Electric” Co. Lid. and S. K. Lewey.
Application date 11th August, 1943,

574 401.—The use of * steel wool "’ as a screening
Or attenuating medium for preventing the leakage

of centimetre waves through small apertures or
passages.

The General Electric Co. Lid., E. G. Janes, and
A. O. E. Lindell. Application date 20th August,

1043.

574 428.—Current-converting system in which a
“ master ”’ vibrating relay controls one or more
“slave " relays in synchronism or in a given phase-
relation.

H. M. Harmer and F. J. Cook. Application date
18th Novembey, 1943.

574 501.—Assembling the metallized sheets, and
fixing the terminal foils to a capacitor of the stack

type.
M. Emanuel.  Application date 4th  February,

1944.

574 574.—Fixed capacitor consisting of a copper
core, coated with vitreous material, and a super-
posed silver burnish, for use on aircraft, or military
vehicles.

R. F. Oxley. Application date 26th June, 1942,

574 596.—Construction of a rotary-disc type of
trimming capacitor to facilitate adjustment in siti.

Ashley Accessovies, Ltd. and W. P. Kempster.
Application date, sth Febriary, 1944.

574 612.—Design of ribbon cable for multiplying
terminal banks in a telecommunication system.

Standard Telephones and Cables, Ltd. (assignees
of G. Deakin). Convention date (US4 sth
February, 1943.

574 618.—Test equipment for indicating any
deviation or eccentricity of the conductor, relatively
to the dielectric, in an insulated cable.

V. Planer and F. E. Planey. Application date
oth February, 1944.

574 665.—Balanced-bridge circuit, comprising two
adjustably-biased thermionic valves, for measuring
either direct or alternating voltages.

Standard Telephones and Cables, Lid. (assignees
of J. R. Banker). Convention date (U.S.A) 24tk

April, 1943.

574 775 —High-frequency ignition system. par-
ticularly for aircraft engines required to work at
high altitudes.

The British Thomson-Houston Co., Lid., D. F.
Welch and A. Grieve. Application date 7th Sep-
temnber, 1942.

574 816.—Thermo-electric generator comprising a
battery of thermo-couples, with heating and cooling
means to maintain a temperature-difference be.
tween the hot and cold junctions,

Eaton Manufacturing  Co. Convention date
(U.S.4.) 15t April, 1943.

574 830.—Valve-voltmeter circuit, with negative
feed-back, for measuring either direct or alternating
voltages.

Standard Telephones and Cables, Ltd. (assignees
of J. R. Banker). Convention date (U.S.4) 24tn
April, 1943.

574 837.—The use of a saturated “electret "’ (i.e.
a dielectric in which static charges are permanently
stored), as a frequency-changer, or as a modulating
device.

Standard Telephones and Cables, Lid. (assignees
of G. C. Southworth). Convention date (U.5.4))
25th Mavch, 1941.
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by Brekhovskikh (see 1744 above). The experi-
PAGE  mental curves follow the theoretical curves well,
. . &g and variations about them can be explained by
 Acoustiecs and Audio Frequencies -+ 133 interference due to multiple reflections between
| Aerials and Transmission Lines ... ... 134 bottom and surface. The maximum sound pressure
Cireuits ... 135 Isattained at a depth of a quarter of a wavelength,
| General Physies ... 137 2s predicted by theory.
Geophysical and Extraterrestrial Phenomena ... 138
. . gt 534.24 1746
Location and Aids to Navigation oBg .. 140 Acoustic Reflection from Triplanes, Spheres, and
Materials and Subsidiary Techniques ... ... 142 Disks.—C. J. Burbank. (Phys. Rev., 1st/15th Feb.
Mathematies... ... ... .. .. .. 144 1946, Vol. 69, Nos. 3/4, p. 136.) ‘. . . reflection
Messurements and Test Gear . . l4p lfom a sriplane (n object made of three rutully
% . 0 . . n ular uar w C
| Other AI.)pllcatIOD.S of Radio and Electronies ... 146 ipsrpcompared q[expell‘)imentally] with t%e back
Propagation of Waves - 149 reflection from a sphere and a disk.” Abstract of
Reception ... .. 150 an Amer. Phys. Soc. paper.
 Stations and Communieation Systems ... ... 151 e 1747
Sub51f11.ary Apparatus 1?2 On Diffraction of Elastic Waves.—Scherman.
Television and Phototelegraphy ... ... 155 (See 1906.)
Transmission ... 155
 Valves and Thermionies ... ... 156 534.321.9 . 1748
Ultrasonic Generator.—F. W. Smith, Jr. & P. K.

| Miscellaneous ... 158
|

ACOUSTICS AND AUDIO FREQUENCIES

| 534.21 © 1744
Sound Radiation from a Source Placed in Water
at a Small Depth.—L. M. Brekhovskikh. (C.R.
. Acad. Sci. U.R.S.S., 3oth May 1945, Vol. 47,
' No. 6, pp. 396-399. In English.) If the depth of
 the water is large compared with the distance from
Isource to receiver, the sound pressure at the
 receiver varies as the inverse square of the distance ;
 for water of depth small compared with the sender-
receiver distance, and with a perfectly reflecting
bottom the pressure varies as the inverse square root
yof the distance. In both cases the pressure increases
with depths of source or receiver to a distance
approximately equal to a quarter of a wavelength.
The case of a source attached to a solid submerged
hemisphere is discussed briefly. For description of
confirmatory experiments see 1745 below.

'534.21 1745
' Radiation of a Sound in Water as affected by
Depth of Submersion.—N. N. Andreyev, L. M.
Brekhovskikh & L. D. Rosenberg. (C.R. Acad.
'Sci.. U.R.S.S., 30th May 1945, Vol. 47, No. 6,
[PP- 400—402. In English.) Description of experi-
'ments carried out to confirm the theory put forward

4
|
l
-
!

Stumpf. (Electronics, April 1946, Vol. 19, No. 4,
pp. 116-119.) The basic piezoelectric transducer is
an X-cut quartz crystal excited in the thickness
mode and loaded (usually) with transformer oil,
which has high acoustic resistance and good
dielectric properties. The design of a crystal holder
with an airpocket which makes the radiation
unidirectional is described.  The crystal, which
may be 10 cm in diameter, is silver plated and
clamped at its edge.

The input impedance is equivalent to about
10 000—250 000 £ shunted by about 100 uuF.
Methods of matching this to the usual class-C
amplifier are discussed, and a #-matching network
is favoured. The r.f. generator may be crystal-
controlled, but the radiating crystal may not be
used, as its frequency varies with loading. Fre-
quencies used are usually 150-I 000kc/s, but
frequencies up to 500 Mc/s have been used.

534.321.9 % 534.2 1749

A Variable Path Ultrasonic Interferometer for
the Four Megacycle Region with Some Measure-
ments on Air, CO;, and H,.—J. L. Stewart. (Rev.
sci. Instrum., Feb. 1946, Vol. 17, No. 2, pp. 59-65.)
Alignment of the piston and crystal to the order
of 107% inch in this interferometer gave an accuracy
of 0.1% in the measurement of velocity in gases,
and of 509 in the measurement of absorption and
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reflection coefficients. Preliminary measurements
on H, gave evidence of molecular dispersion in the
range 4—8 Mc/s.

534.4I7 : 534.88 1750

Sonar for Submarines.—R. S. Lanier & C. R.
Sawyer. (Electronics, April 1946, Vol. 19, No. 4,
PP. 99-103.) Description of an underwater sonic
and supersonic listening system. The pickup, a
magnetostriction hydrophone, incorporates a mag-
netized nickel tube 3ft long and =zinches in
diameter. The hydrophone output is taken to a
5-stage resistance-coupled amplifier supplying a
loudspeaker or headphones. The amplifier has
5 frequency-response characteristics, any one of
which may be selected. The sensitivity is about
20 db above that required to raise the water noise
to audibility. A frequency converter may be
switched into the circuit to reduce the frequencies
of supersonic signals to below 5 kc/s.

534.417 : 621.396.9 : 355.326.4 1751
The Sonobuoy.—K.H. (See 1855.)

534.43 1 621.395.61 : 621.396.619.018.41 1752
An FM Phono Pickup.—A. Badmaieff. (Radio

Craft, Nov. 1945, Vol. 17, No. 2, p. 106.) An

application of 1144 of May.

534.833.1 1753

Demountable Soundproof Rooms.—W. S. Gorton.
(Communications, March 1946, Vol. 26, No. 3,
PP. 30, 33.) See 825 of April.

621.395[.61 + .625 1754

A.LE.E. Winter Convention January 1946.—
(Elect. Engng, N.Y., Jan. 1946, Vol. 65, No. 1,
PP. 29..35.) Abstracts are given of the following
papers presented at the convention :(—Inertia
Throat Microphones, by E. H. Greibach & L. G.
Pacent. Laboratory Method for Objective Testing
of Bone Receiving and Throat Microphones, by
E. H. Greibach. A New Wire-Recorder-Head
Design, by T. H. Long. A B-H Curve Tracer for
Magnetic-Recording Wire, by T. H. Long & G. D.
McMullen. Signal and Noise Levels in Magnetic
Tape Recording, by D. E. Wooldridge. Phonograph
Reproducer Design, by W. S. Bachman. Recently
Developed Tools for the Study of Disk-Recording
Performance, by H. E. Roys. Sound Recording in
Business, by L. D. Norton. Titles of other papers
are given in other sections. For other abstracts,
see Electronics, April 1946, Vol. 19, No. 4, Pp.
230..2606,

621.395.61

Microphones : Parts 1 & 2.—S. W. Amos &
¥. C. Brooker. (Electronic Engng, April & May
1946, Vol. 18, Nos. 218 & 219, Pp. I09-I111 &
136-141.) 1. Itis shown that the basic differential
equations for the oscillations in electrical, mechanical
and acoustic systems are similar in form. The
electrical equivalents of various acoustic networks
consisting of combinations of cavities, tubes and
slits are given, with indication of how they may be
applied to microphone design.

2. The mechanisms of pressure-operated and
velocity-operated (differential) microphones are
analysed, and typical response curves given.

621.395.61 : 621.395.623.8 1756

Microphone Design in Electric Megaphones [to
reduce acoustic feedback].—A. J. Sanial. (Com-
munications, Feb. 1946, Vol. 26, No. 2, Pp. 30..61.)
See also 17 of January,

1755

621.395.645.3 : 621.385.4 1757
Intermodulation Tests for Comparison of Beam
and Triode Tubes used to drive Loudspeakers.—

Hilliard. (See 2043.)

621.395.665 1758
Contrast Expansion.—Parnum. (See 1793.)

621.395.665 1759
Contrast Expansion.—‘White. (See 1792.)

621.395.667 1760

Paraphase Bass-Treble Tone Control.—D. L.

Jaffe. (Radio, N.Y., March 1946, Vol. 30, No. 3,
PP. 17, 51.) A detailed account of a single RC

netwerk, giving an independent variation in bass
and treble response about an arbitrary cross-over
frequency in the a.f. spectrum.

621.395.667 1761
Improved [tone] Compensator.—F. C. Davis.
(Radio Craft, March 1946, Vol. 17, No. 6, p. 425.)
Independent bass and treble control are achieved
by splitting the signal between two channels, in
which these controls are respectively situated, and
afterwards recombining the two outputs.

621.395.665"1 534.43 : 621.395.61 1762
High Fidelity Bass Compensation for Moving Coil
Pick-Ups.-—F. M. Haines. (Electronic Engng,
April 1946, Vol. 18, No. 218, p. 121.) Correction to
a circuit diagram in 833 of April. For an illustrated
summary of the original article see Radio, N.Y.,
March 1946, Vol. 30, No. 3, p. 4. (Note correction
of wrong UDC number applied to 833 of April)

621.395.92 -+ 621.396.62 1763

Radio Hearing Aid.—A. Montani. (Radio Craft,
March 1946, Vol. 17, No. 6, pp. 392, 438.) Descrip-
tion and circuit diagram of a combined hearing aid
and pocket radio.

AERIALS AND TRANSMISSION LINES

621.315.21.029.6 : 621.396.9 1764

Radar Cables— Recent Developments in Con-
ductors for Very High Frequencies.—E. W. Smith.
(Wiveless World, April 1946, Vol. 52, No. 4, pp.
129-131.) The chief objective in development was
reduction in the power factor of the  dielectric.
This was achieved first by making air-dielectric
cables and later by the use of polythene. With
polythene, much progress has been made in manu-
facturing methods, especially in the avoidance of
air inclusion, and in attaining the accurate
uniformity of diameter necessary to reduce standing
waves. Some special types of cable (e.g. delay and
low-impedance types) are mentioned, and methods
of mechanical and electrical testing briefly described.

621.315.211.2.029.5/.6 1765

Applications of High-Frequency Solid-Dielectric
Flexible Lines to Radio Equipment.—H. Busignies.
(Elect. Comm., 1945, Vol. 22, No. 4, pp. 295~301.)
A review of the present and past needs for flexible
moisture-proof r.f. lines. The polystyrene dielectric
formerly used has largely been replaced by poly-
ethylene. The mechanical and electrical require-
ments are detailed, together with the corresponding
methods of test. The importance of electrical
balance and stability of electrical length is empha-
sized, particularly in relation to directional systems
used for navigation and aircraft landing.
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621.315.212.1 1766  1944) and with experiment.  The King-Middleton
Flexible Coaxial Cable.—R. M. Krueger. (QST,  second-order theory agrees best with experimental
» April 1946, Vol. 30, No. 4, Pp. 51-53.) A survey of  results. It is concluded that the integral-cquation

| solid-dielectric concentric ~and unscreened twin
cables using polyethylene as dielectric, A list of
abridged specifications of U.S. Army-Navy standard
coaxial cables is given.

\ 621.315.213.14.017.2 1787
| _ Determination of the Temperature Rise and the
\ Maximum Safe Current through Multiconductor
, Electric Cables.—H. P. Iskenderian & V. .
' Horvath.  (J. appl. Phys., April 1946, Vol. 17,
L No. 4, pp. 255-262.) The temperature rise in
rubber-insulated cables is calculated using the
thermal constants of the cable. The theory has
been confirmed experimentally and the thermal
 resistivity constants obtained as a function of
size and composition. The maximum safe current
to limit the temperature rise at the centre to 25°C
is predicted. -

621.396.611.029.63/.64] : 621.392 1768
! Semi-Transparent Oscillating Electromagnetic
Cavities.—IKahan. (See 1793.)

621.396.67 + 621.306.11 1769
The Ratio between the Horizontal and the Vertical
Electric Field of a Vertical Antenna of Infinitesimal
Length Situated above a Plane Earth.—IK. F.
Niessen. (Philips Res. Rep., Oct. 1945, Vol. 1,
INo. I, pp. 51-62.) The Hertzian vector function
s simplified (for the case of a radio landing beacon)
)y considering the observer to be a large number of
vavelengths away from the emitting aerial and
elatively close to the reflecting earth. The re-
i.‘ection formula so derived is only applicable under
lertain conditions of height and angle of elevation
vhich are deduced. The resulting horizontal to
ertical field ratio is obtained, and is shown to be
educed when the aerial is raised a little above the
round.

221.396.67 1770
- The General Reciprocity Theorem in fhe Theory
t Receiving and Transmitting Antennae—J. X,
eld. (C.R.Acad. Sci. U.R.S.S., 10th September
D45, Vol. 48, No. 7, pp. 476-478. In English.) “ The
«ciprocity theorem for two arbitrary antennae in
i€ case of harmonic oscillations of oné and the same
equency fis written ... I £, = [ Ly, where 1)
nd I® are the currents passing through the
rminals of the first and second antennae when
perating as receiving aerials, and Eq and E, are
£ total e.m.fs of the generators connected to
¢ terminals of the antennae when the latter are
‘erating as transmitting aerials. . . [This theorem}
ilds, however, only under the condition that the
ternal (complex) resistances of the generators
iamd 2, corresponding to the resistances of the
Ceivers ZM) and Z® ., | are equal.”  The more
eral case, when the condition is not fulfilled, is

Ensidered in this paper.

] .396.67 1771
ﬁ'he Thin Cylindrical Antenna : A Comparison
' Theories.—D. Middleton & K. King. (/. appl.
Eys., April 1946, Vol. 17, No, 4, Pp. 273-284.)
e solutions of Hallén's integral equation given by
llén (2763 of 1939), Bouwkamp (2197 of 19.44),
AY (1931 of 1944), King & Middleton (1453 of
n€) are compared together and with Schelkunoff's
insrnission—line theory (1049 of 1942 and 1930 of

3

J

e o A

method of Hallén leads to a satisfactory theory of
the thin cylindrical aerial.

621.396.67 1772

LR.E. Winter Technical Meeting 19468.-—(Com-
munications, Feb. 1946, \'ol. 26, No. 2, pp. 22 .. 6G6.)
Abstracts of some of the papers read. For titles,
see 1448 of June.

621.396.676 : 621.396.032.020.54 1773
Radiation of Ship Stations on 500 Ke/s.—Marique,
(See 2071.)

621.396.677 1774

A Theory for Three-Element Broadside Arrays.—
C. \W. Harrison, Jr.o (Proc. {ust. Radio Lngrs, N.Y .,
Part T, April 1946, Vol. 34, No. 4, pp. 204-209.)
" The vector relationship between the voltages that
must be applicd across the terminals of a three-
element array, to maintain input currents of the
same amplitude and phase, is determined. Each
antenna is of half-length /, and of radius 4. The
spacing between antennas is 4. Two broadside
arrays having the following dimensions are analysed
numerically © (a) i = Mz, b = A2, and Q =2 In
(2hfa) = 20; (b) I = My, b = Az, and £ = 20,
The results of these calculations are supplied in
the form of vector diagrams.”

621.396.677.020.62 1775

A V.H.F. Directive Antenna System.—A. Niutta.
(Communications, Feb. 1946, Vol. 26, No. 2,
Pp.18-20.) Asimple unidirectional aerial system for
roo Mc/s is obtained by using a pair of horizontal
centre-fed full-wave dipoles, side by side, spaced a
quarter of a wavelength apart. Transformer con-
nexions are such that there is a =/2 phase difference
between the two dipoles. The theory of the design
is given. and alternative means of obtaining the
required phasing are discussed,

621.396.677.020.64 : 564.566 1778

Laguerre Functions in the Mathematical Founda-
tions of the Electromagnetic Theory of the Para-
boloidal Reflector.—Pinney. (See 1909.)

CIRCUITS

621.3.011.2: 621.385.2 1777

Radio Design Worksheet : No. 46— Non-Linear
Resistance.—(Radin, N}, March 1946, \ol. 30,
No. 3, pp. 31-32.) Consideration of the relation-
ships between current, p.d., and power in a diode for
d.c. and a.c. excitation.

621.3.012.8 : 512.831 1778
Tensors and Equivalent Circuits.-——Hoffmann,
(See 1898.)

621.318.572 1779

Signalling System.—R. I'. Massoneau. (Radio,
N.Y, March 1946, Vol. 30, No, 3, p.28.) A method
of counting the number of cycles in a pulse of electri-
cal cnergy, suitable for use in transmission of
numerical data. Summary of U5, Patent 2 379 0993,

621.318.572 1 621.317.755 1780

Four-Channel Electronic Switch.—N. A. Mocrman,
(Zlectronies, April 1946, Vol. 19, No. 4, pp. 150-
153.) To enable 4 signals, whose frequencies need
not be related, to be viewed simultancously on a

e
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single-beam tube. The inputs are applied to gate
amplifiers which are switched at 25 kc/s by a crystal-
controlled ring counter. The latter allows accurate
measurement of short time intervals. Useful
resolution is obtainable well above commercial
power frequencies.

621.385.38 : 621.396 1781
Thyratrons and Their Applications to Radio
Engineering.—Maddock. (See 2090.)

621.392 + 621.396.622 + 621.3096.64 1782

LR.E. Winter Technical Meeting 1946.—(Com-
munications, Feb. 1946, Vol. 26, No. 2, pp. 22..66.)
Abstracts of some of the papers read. For titles,
see 1462 of June.

621.392.4.012 1783

Graphical Solution of Series Circuits.—P. K.
Hudson. (Communications, March 1946, Vol. 26,
No. 3, pp. 48-49.) It is shown that a simple chart
for converting polar coordinates into rectangular
coordinates can be applied to circuit problems con-
cerning series resistances and reactances.

621.392.43 1784

Conjugate-Image Impedances.—S. Roberts. (Proc.
Inst. Radio Emngrs, N.Y. Part 1, April 1046,
Vol. 34, No. 4, pp. 198-204.) An analysis of the
power in a load connected to a signal generator by a
four-terminal network, in relation to the matching
of generator and load to the conjugate impedance
of the network terminals. The power gain (i.e.
ratio of power in the load to power available from
the generator) is calculated, with discrimination
between ultimate, available, and actual gains,
corresponding respectively to the cases of conjugate-
impedance match at both output and input of the
network, at the output only, and at neither output
nor input. The analysis is applied to an oscillator
problem.

621.392.5

Transient Delay Line.—J. M. Lester.
April 1946, Vol. 19, No. 4, pp. I47-149.) Design
criteria for a pulse-delay network. If the highest-
frequency component of the transient is known, a
simple graphical solution is possible for the values
of inductance and capacitance.

1785

(Electronics,

621.392.5 1786

Solving 4-Terminal Network Problems Graphically.
—R. Baum. (Communications, March 1946, Vol. 26,
No. 3, pp- 50..53.) The networks contain either
lumped or distributed constants. The use of the
Smith diagram (1372 of 1939) and of inversion
diagrams is explained in detail.

621.392.52 1787

ALE.E. Winter Convention January 1946.—
(Elect. Engng, N.Y., Jan. 1946, Vol. 65, No. 1,
PP- 29..35.) Abstracts are given of the following

papers presented at the convention :—A Tunable
Rejection Filter, by R. C. Taylor. A New Crystal
Channel Filter for Broad-Band Carrier Systems,
by E. S. Willis. Titles of other papers are given
in other sections. For other abstracts see Elec-
tronics, April 1946, Vol. 19, No. 4, pp. 230..260.

621.394/.395).645.34 1788

Graphical Analysis of Degenerative Amplifiers.—
R. G. Middleton. (Radio, N.Y., March 1946, Vol.
30, No. 3, pp. 23-24, 50.) A current-feedback
amplifier is analysed by making certain algebraic

transformations on the characteristic curves of the |

valves. The technique can also be applied to volt-
age feedback.

1789
: Part 2.—(1Wiveless World,

621.394/.397].645.2
Wide-Band Amplifiers

April 1946, Vol. 52, No. 4, pp. 125-126.) Broadening |

the bandwidth by critical mistuning or stagger gives
a higher gain per stage than does increase of damp-
ing in coincidence-tuned stages. For part 1 see
1190 of May.

621.394/.397).645.3 1790
Shifting Concepts.—‘‘ Cathode Ray”’. (Radio,

N.Y., March 1946, Vol. 30, No. 3, pp. 6..12)

Illustrated summary of 1192 of May (*° Cathode

Ray ”’) on negative feedback.

621.395.645.3 : 621.385.4 1791

Intermodulation Tests for Comparison of Beam
and Triode Tubes used to drive Loudspeakers.—
Hilliard. (See 2043.)

621.395.065
Contrast Expansion.—]. G. White.
World, April 1946, Vol. 52, No. 4, pp-

1792
(Wireless

expansion ; a slmht modification of these eliminates
unwanted current feedback and can lead to 8 dby
increase in expansion. The effect of control bias
on reproduction distortion is discussed at some |

120-1I23.)
Circuits described in 3489 and 3929 of 1945 (White} |
use variable negative feedback to produce contrast }

Py

- e B

|‘
!
!

{

I

length. An error in one of the earlier papers (3469
of 1945) is pointed out. See also 1793 below.
621.395.605 1793
Contrast Expansion.—D. H. Parnum. (II7ireless
World, April 1946, Vol. 52, No. 4, p. 136.) Discus-
sion of 3489 and 3929 of 1945 (White), See also !
1792 above.
621.396.6.018.1 17941
Phase Relationships.—C. E. Cooper. (I1l7ireless |
World, April 1946, Vol. 52, No. 4, pp. 127-128.)!

When considering the difference between grid and |

anode signals it is better to use the term
polarity ” than

180 degrees out of phase”,
621.396.611.029.63/.64] : 621.392

Semi-Transparent Oscillating Electromagnetic|
Cavities.—T. Kahan. (C. R. Acad. Sci., Paris
4th April 1945, Vol. 220, No. 14, pp. 496— 497)
A cavity is said to be semi-transparent if part of
its wall is made of a partly-reflecting film, eg

a very thin metal film on a low-loss dielectric base; |

A cavity consisting of a metal cylinder closed at
one end by a thin ﬁlm and at the other by a reflect;

ing piston can be made, by proper choice of the film |

density and piston position, to be a non-reflecting;
termination to a waveguide.

in waveguide circuits are briefly mentioned.

621.396.615

Three-Phase R-C Oscillator for Radio and Audic,
Frequencies.—H. Rakshit & K. K. Bhdttacharyval
(Sci. Culiure, March 1946, Vol. 9, No. 9, pp. 509~ —510.)!

“reversed |

1796

i
1795+,

Other applications'”
of partly reflecting films for matching discontinuities |

A three-stage resistance-coupled amplifier w1thq

regenerative feedback made with suitable component it
\alues is shown to have two possible stable modes{ |
of oscillation. The normally favoured mode gener-
atesaradiofrequency ; on suppressing this, by mean
ofa simple adjustment, the audio frequency is obtal
ed. Inthe example quoted, the two frequencies w ere
about 2

Mc/s and 250 c/s. Nl




Coaxial Butterfly Circuits.—E. E. Gross, Jr.
s (Electvonics, April 1946, Vol. 19, No. 4, pp. I56-
j160.) Wide-frequency-range circuits for use with
L the 2C43 lighthouse valve are described and illus-
itrated. A theoretical chart showing the resonant
frequency as a function of the loading capacitance
for various Z, is given, and is useful for design. A
typical circuit gave 1 00o-1 300 Mc/s and a power of
0.3-0.7 W at 250 V, for use in a beat-frequency
oscillator for obtaining low-frequency pulses with
rapid build-up. A wide-range oscillator covering
620-1 340 Mc/s is also described. The arrange-
'ments for the output coupling loop and the possi-
bility of extending the circuits to higher frequencies
are discussed. See also 3260 of 1945 (Karplus).
Abstracts noted in 884 of April and 1209 of May.

621.396.615.17 1798
Multivibrator Theory.—S. C. Snowdon. (Phys.
FRev., 1st/15th Feb. 1946, Vol. 69, Nos. 3/4, pP- I34.)
‘ The transient response of a symmetrical multi-
wibrator has been analysed neglecting the effect of
shunt capacities and grid current.”” Abstract of
an Amer. Phys. Soc. paper.

;}21.396.615.17 1 621.317.755 1799
i Time-Base Converter and Frequency-Divider.—
IﬁsIoss. (See 2093.)

$21.396.619.16 1800
| Pulse [width] Modulation.—A. T. Hickman.
\R.S.G.B. Bull., April 1946, Vol. 21, No. 10, PPpP-
(50-153.) A typical modulation circuit is described,
nd the frequency spectrum analysed.

121.396.645.3.029.5 1801
| Station Design and Planning: Part 2— The
'ower Amplifier.—W. H. Allen. (R.S.G.B. Bull.,

jan. 1946, Vol. 21, No. 7, pp.103-105.) An elementary
jccount of the design of a low-power trans-
titter, including considerations of valve type,
dasing, and anode circuit, For part 1 see 1058 of
.pril, for parts 3, 4 and 5 see 2067 and 1980.

21.396.66 : 621.385.2 1802
Limiting Circuits.—]. McQuay. (Radio Craft,
farch 1946, Vol. 17, No. 6, Pp- 396..427.) An
kplanation of the principles, using a diode as a
miter, and description of various forms of limiting
stions.

21.396.662 1803
The Design of Band-Spread Tuned Circuits for
roadcast Receivers.—D. H. Hughes. (]. Insin
cct. Engrs, Part 111, March 1946, Vol. 93, No. 22,
> 87-96.) The design of preselector and oscillator
rcuitsis discussed. The basic circuit for band-spread
Lning by variable capacitance is analysed, formulae
‘e developed for calculating the elements of the
gpacitance network, and graphical methods of solu-

n are developed and illustrated. The use of
‘mperature-compensated capacitors, and methods

| circuit trimming are discussed.

11.306.662.34 1804
{HLF. Band-Pass Filters : Part 4.—H. P. Williams.
rfleclmm'c Engng, May 1946, Vol. 18, No. 219,
p- 158-162.) Gives a practical example of band-
iss design. For previous parts see 1498 of June

d back references.

1.396.69 1805
Printed Electronic Circuits.—Brunetti & Khouri.
ee 1887.)
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621.396.615.14.029.63 1797  621.318.7 1806

An Introduction to the Theory and Design of
Electric Wave Filters. [Book Review]—F. Scowen.
Chapman & Hall Ltd., London, 1945, 164 pPP., I5s.
(Engineeving, Lond., 22nd Feb. 1946, Vol. 161,
No. 4180, p. 171. Elect. Rev., Lond., 25th Jan.
1946, Vol. 138, No. 3557, P- 146. Electronic Engng,
May 1946, Vol. 18, No. 219,'p. 164.)

GENERAL PHYSICS

535.312/.313 1807

Fresnel’s Formulae for the Reflection of Light
and the Misunderstandings in Their Application.—
T. Kravetz. (/. Phys.,, U.S.S.R., 1945, Vol. o,

No. 1, p. 59.)  Abstract of a paper of the Acad.
Sci,, U.S.S.R.
535.37 1808

The Phosphorescence of Various Solids.—J. T.:

Randall & M. H. F. Wilkins. Phosphorescence
and Electron Traps: I & II.—J. T. Randall &
M. H. F. Wilkins. Short Period Phosphorescence
and Electron Traps.—G. F. J. Garlick & M. H. F.
Wilkins. (Proc voy. Soc. A, 6th Nov, 1945, Vol.
184, No. 999, pp. 347-364, 365-389, 300407 &
408-433.)

535:43 1809

On the Problem of ‘the Diftuse Reflection of

Light.—V. Ambarzumian. (/. Phys., U.S.S.R.,
1944, Vol. 8, No. 2, pp. 65-75.) Previous solutions
ignore the effect of multiple scattering which is
included in the present analysis for the case of a

medium in plane parallel layers. The indicatrix

(the angular distribution of the Scattered rays in
the elementary process) is assumed to be spherical.
The reflection coefficient #, and R (= 4nr/)) are
calculated in terms of functions of 7 (= cos 6)
and 7, (= cos §,), where @ and 6, are the angles
between the normal and the reflected and incident
rays respectively (A = coefficient of pure scattering/
sum of coefficients of absorption and pure scattering).

Lambert’s empirical law that the coefficient of
brightness (p = #/7) is constant for white bodies
(A==1) is found theoretically to hold when p is
averaged over all azimuths and for angles of
incidence and reflection not too large (8, 8, > 70°)

537-525 1810

On the Kinetic Theory of an Assembly of Particles

with Collective Interaction.—A. Vlasov. (J. Phys.,
U.S.5.R., 1945, Vol. 9, No. 1, pp. 25—40.) Usually,
in the collision theory of the many-body problem,
the long range forces (operating at distances greater
than the mean particle spacing) are neglected.
By taking account of these forces it is shown that
new dynamic properties of polyatomic systems are
revealed, such as eigenfrequencies, a quasi-crystal
structure in gases, and the presence of currents in
a medium due to collective interaction of the
particles. There is previous work on the subject
by Vlasov in Zh. eksp. teor. Fiz., 1938, Vol. 8, P. 291,

537.525 1811

Oscillation and Relaxation Processes in the
Electron Plasma of the Discharge.—E. Adirovich.
(C. R. Acad. Sci. U.R.S.S., z0th Sept. 1945, Vol.
48, No. 8, pp. 551-554. In English.) A theoretical
consideration of the processes of propagation of
small disturbances in the plasma leads to con-
clusions that longitudinal density oscillations on a

S SO
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frequency higher than that deduced by Langmuir
are possible. The theory also deals with the develop-
ment of relaxation processes in the plasma.

537.525 1812

Disintegration of the Plasma of a Low-Pressure
Electrical Discharge.—V. L. Granovsky. (J. Phys.,
U.5.S.R., 1944, Vol. 8, No. 2, pp. 76-88.} An in-
vestigation of the deionization of gas in a discharge
tube after the electric field is removed. Expressions
are derived theoretically for the rates of decrease of
the temperature and concentration of the electrons,
which are initially exponential. The decrease of
the velocities of the ions is much more rapid than
that of the electrons, and the ambipolar diffusion
coefficient D,,, decreases relatively slowly. The
effect of fresh ionization during the process is
practically negligible.

The plasma disintegration of Hg vapour in
cylindrical tubes of 65 and 105 mm diameter at
various pressures from 2.3 to 65 p Hg was investi-
gated experimentally. A 50-c/s recurrent technique
with oscillographic display was used, and the p.d.
across a low resistance in the probe circuit was
passed to the c.r.o. through a d.c. amplifier.
The ionization decreased in the predicted mannmner,
and the time constant 7, of the initial process
was computed and found to be in good agree-
ment with the value derived from D, in station-

_ary processes. 37 references are given.

537.525 1813

Propagation of Waves and Retardation of Electron
Beams in Plasma.—E. Adirovich. (C. R. Acad.
Sci. U.R.S.S., 3oth Sept. 1945, Vol. 48, No. 9,
pp. 630—632. In English.) Sequel to 1811 above,

537.525 : 621.3.015.532 1814

Variation of the Mobility of Negative Ions in
Strong Fields and the Influence of this Variation
on the Characteristics of the Corona Discharge.—
A. Kaptzov. (J. Phys., U.S.S.R., 1945, Vol. g,
No. 1, pp. 62-63.) Abstract of a paper of the
Acad. Sci,, U.S.S. R,

537.525.8 1815

Cathode Dark Space and Negative Glow of a
Mercury Arc.—C. G. Smith. (Phys. Rev., 1st/
15th Feb. 1946, Vol. 69, Nos. 3/4, pp. 96-100.)
Discussion of an experimental attempt to distin-
guish between field and emission theories of electron
liberation. The voltage gradient at the cathode
surface is deduced from accurate measurements of
the thickness of the cathode dark space. ‘ The
inferred voltage gradient at the cathode is entirely
too small for the field theory of electron liberation,

and . . . [furthermore] a powerful ionizing agent

must be operative . . . at the . .. [cathode]

surface.”

537-591 1816
On the Existence of Highly Ionizing Particles in

the Soft Component [of cosmic rays]. —A.

Alichanian, A. Alichanow & S. Nikitin. (], Phys.,

USSR, 1945, Vol. g, No. 1, pp. 56-358.)

541.14 1817

Some Observations on the Inner Photoeffect in
Crystals of Alkali-Halide Salts.—XN. Kalabuchov.
(J. Phys., U.S.S.R., 1945, Vol. 9, No. 1, pp. 41—44.)
It is suggested that light may induce the formation
of colloid particles in crystals at low temperatures,
a phenomenon already known to exist at high

temperatures. Measurements of the saturation
current due to photoconductivity in crystals of
alkali-halide salts seem to indicate an effect similar
to the Ramsauer effect which occurs in gases.

621.315.61 + 537.226] : 536.2

1818 ¢

On the Thermal Conductivity of Dielectrics af !

Temperatures Lower than that of Debye.—

I. Pomeranchuk.
No. 6, pp. 237-250.) Theoretical analysis extending

the previous work of Debye and Peierls and includ- |
ing the effect of the scattering of elastic waves |
lattice !
The results are shown graphi- ¢

(phonons) at impurities (e.g. chemical,
defects, isotopes).
cally where the conductivity K is given as a function
of the absolute temperature 7" and of the relative
concentration of the impurities e. For values of ¢

greater than a critical concentration ¢, the con-

(J. Phys.,, US.S.R., 1942, Vol. 6, |

2 SRR

ductivity is proportional to Li/1% where L is the |

linear dimension of the crystal. Over a certain
range of low temperatures K is proportional to Lt
but independent of T, an etfect observed experi-
mentally for diamond for 1T = 24-343 K.

Debye temperature is low and e is small.

(e.g. diamond below 10°K).
important in the case of sodium chloride.
621.383.2 + 535.215.1

(J. Phys., US.S.R., 1945, Vol. g, No. 1, p. 03.) A

new conception of complex cathode emitters, in
which the emission is considered as the external

This |
temperature range is wide for dielectrics with high |
Debye temperatures, but may be absent when the |
At very |
low temperatures, where the iree path of the phonons |
is of the order of L, the conductivity varies as L7T? |
The effect of crystal
twinning is discussed briefly and found to be un- |

1819
Complex Photoelectric Cathodes.—X. IXhlebnikov. !

photoelectric effect of semiconductors possessing

unusually low values of the work function. Abstract
of a paper of the Acad. Sci., U.S.S.R.

621.385.833 1 537.533 _ 1820
Field-Emission of Electrons.—Lukirsky. (See
1952.) )
GEOPHYSICAL AND EXTRATERRESTRIAL |
PHENOMENA !
523.7 + 550.38]“ 1945.10/.12 " 1821 !

Solar and Magnetic Data, October to December,
1945, Mount Wilson Observatory.—S. 3. Nichol-
son & E. S. Mulders.
March 1946, Vol. 51, No. 1, pp. 55-50.)

523.7 : [525.23 + 525.24

(Terr. Magn. atmmos. Elect., |

1822
A Possible Atmospheric Solar Effect in Both |

Geomagnetism and Atmospheric Electricity,. —O. R. |

Wulf.
Vol. 51, No. 1, pp. 85-87.) “In the average
behaviour of the daily variation of the horizontal
magnetic force there appears in the summer months
a recognizable effect [a maximum] which occurs at
closely the same universal time [2000 GMT] at
Cheltenham (Marvland), Tucson (Arizona) and
Honolulu (Hawaii) . . . which suggests ** . . . someé-
thing unusual in the reaction of the Earth to solar
radiation when the Sun is over the longitude. .105°
to 120° west.”

523.72 : 621.396.822 1823

Radio-Frequency Energy from the Sun.—]. L.
Pawsey, R. Payne-Scott & L. L. McCready.
(Nature, Lond., gth Feb. 1946, Vol. 157, No. 3980,

Ew et WP

(Terr. Magn. atmos. Elect.,, March 1946, ¥

e

e

T
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pp- 158-159.) An account ot observations of radia-
tion from the sun on a wavelength of 1.5 metres
during October 1945. The mean intensity is
correlated with the total sunspot area. It is
uggested that ‘‘ cosmic static  originating in the
egion of the Milky Way may be attributed to
similar bursts of radiation from stars, caused by
oss electrical disturbances analogous to terrestrial
hunderstorms. See also 1824/1826 below, and 323
pf February (Appleton).

i

523.72 : 621.396.822 1824

Noise Observed during Radio Fade-Qut, August 17,
945.—J. M. Watts. (Terr. Magn. atmps. Elect.,
farch 1946, Vol. 51, No. 1, pp. 122-125.) Observa-
¥éions made at ionospheric station at Maui, Hawaii.

23.72 ! 621.396.822 1825
. Solar Radiations in the 4-6 Metre Radio Wave-
Longth Band.—]. S. Hey: ¥. J. M. Stratton,
Nature, Lond., 12th Jan. 1946, Vol. 157, No. 3976,
bp. 47—48.) Radiation of the order of 105 times
he power expected, assuming the sun to behave asa
black-body radiator, was observed on Army radar
)quipments on 27-28th February 1942, and
ppeared to be associated with a big solar flare
ccurring at that time.

%23.72 1 621.306.822 1826
. Short-Wave Radio Emission from the Sun.—
\Engineeving, Lond., 15th Feb. 1946, Vol. 161,
0. 4179, p. 164.) A brief account.

123.72 1 [550.38 + 551.51.053.5 1827
i Variation of the Sun’s Ultra-Violet Radiation as
revealed by Ionospheric and Geomagnetic Observa-
tons,—C. W. Allen. (Terr. Magn. atmos. Elect.,

if critical frequency variations (E, Fy and F,) at
Vashington, Huancayo, Watheroo and Mount
itromlo (1937-44) and of variations in the Sq
\agnetic field at Apia, Watheroo and Cape Town
[937-43) it is concluded * (a) The variable part
[ the Sun’s ultra-violet illumination comes mainly
fom active regions characterized by the appearance
¢ sunspots, flocculi, and faculae. (b) The sources
| ultra-violet have a longer life than sunspots, and
dssibly a longer life than faculae. (c) The three
mospheric layers E, F; and F,, and the S, field
‘¢ influenced by the same sources of ultra-violet
izht.  (d) The sources emit considerable ultra-
‘olet radiation when at the centre of the Sun and
é»obably emit some radiation when near the limb.
) F, electrons take periods of one or two days to
ach equilibrium concentration—at the level of
- currents recombination is much more rapid.
| The variable part of the ultra-violet flux is
ﬁoportional to sunspot-number, and is about equal
b the steady part at sunspot-maximum. This
oplies to radiation exciting the E-, F;-, and
-regions. (g) There is a linear relation between
2 and sunspot-number, () Faculae could
‘oduce continuous ultra-violet radiation that might
J(:oun‘c forionospheric and geomagnetic variations.”

3-74 : 550.38 1828
‘Distribution of Solar Eruptions in Relation to
pguetic Storms.—P. Bernard. (C. R. Acad. Sci.,
wis, 4th April 1945, Vol. 220, No, 14, pp. 506—508.)

ptions in the central zone of the solar disk have
preponderating influence on terrestrial magnetism
Cause they are apparently more frequent and
rater in extent. It seems that apart from this

?
a
?
B
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ilarch 1946, Vol. 51, No. 1, pp. 1-18.) From a study"

A.139

effect of geometrical position, no part of the sun
is more effective than another as regards eruptions
and related geomagnetic disturbances.

523.746  1945.10/.12 1829
Provisional Sunspot-Numbers for October to

December, 1945, —M. Waldmeier. (Terr. Magn.

atmos. Elect., March 1946, Vol. 51, No. 1, p. 36.)

523.746.5 1830

An Addition to the Table of Secular ‘Variations
of the Solar Cycle.—W. Gleissberg. (Terr. Magn.
atmos. Elect., March 1946, Vol. 51, No. 1, p. 121.)
Addition to the table given in 1388 of 1945. The
epoch of the last sunspot minimum is taken as
1944.2, and the smallest relative sunspot number is
7.7, glving 1923.5 for the epoch of the secularly
smoothed minimum of 1923. This confirms the
existence of a long period (about 8o-year) cyclical
variation of the 11-year cycle,

523.78 : [551.51.053.5 + 621.396.11 1831
The Solar Eclipse of 1945 and Radio Wave
Propagation.—R. L. Smith-Rose. (Nature, Lond.,
12th Jan. 1946, Vol. 157, No. 3976, pp. -40—42.)
A preliminary summary of observations made in
Britain. TIonospheric soundings showed a reduction
in ionization before the optical eclipse, which may
be associated with a corpuscular eclipse, though
the main reduction of 30-45% occurred during
the optical eclipse. Similar effects were also
observed in the U.S.S.R. Ionospheric absorption
at wvertical incidence at 2 Mc/s was reduced by
roughly 10 db. Long-distance communication
showed a small but definite decrease in absorption
in the band 60 kc/s—1 Mc/s. Long-distance direc-
tion-finding observations and v.h.f. propagation,
measurements showed no appreciable change.

523.78 1 551.51.053.5 1832

Scientists’ Study of Last Solar Eclipse.—S. P.
Chakravarti. (Curr. Sci., Nov. 1945, Vol. 14, No.
11, p. 283.) Brief account of the radio investiga-
tions on the ionosphere during the eclipse of July

'1945.

525 + 526 + 55 + 91] : 001.4 1833

Some Thoughts on Nomenclature.—S. Chapman.
(Nature, Lond., 30th March 1946, Vol. 157, No.
3987, p. 405.) ‘Geonomy’, analogous to ‘astronomy’,
is suggested as a comprehensive word covering
all the studies of the earth such as geography,
geophysics, etc. ‘ Aeronomy’ s suggested to
replace meteorology.

550.38 1834

Induction Effects in Terrestrial Magnetism
Part 1—Theory.—W. M. Elsasser. (Phys. Rev.,
Ist/15th Feb. 1946, Vol. 69, Nos. 3/4, PP. 106-116.)
A mathematical paper dealing with the electro.
magnetic effect of motions in the earth’s core,
considered as a fluid metallic sphere. ‘‘ The
secular variation of the [terrestrial magnetic]
field is interpreted as a modification of the current
system caused by inductive interaction between
mechanical motions of the fluid and the miagnetic
field.”

550.38 “1941/1044 " 1835

Three-Hour-Range Indices, K, of Geomagnetic
Activity at the Magnetic Observatory, Hermanus,
Comparison with K-Indices at America: -Operated
Observatories, and Mean K-Indices, K., for the
Years 1941-44.—A. Ogg. (Terr. Magn. atmos. Elect.,
March 1946, Vol. 51, No. 1, pp. 75-83.)
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American Magnetic Character-Figure C.1, Three~
Hour-Range Indices, X, and Mean K-Indices, K4, for
October to December, 1945, and Summary for Year
1945.—\V. E. Scott. (Terr.. Magn. atmos. Elect.,
March 1946, Vol. 51, No. 1, pp. 57-66.)

550.38 1945 1837

The Spherical Harmonic Analysis of the Earth’s
Magnetic ‘Field for the Epoch 1945.—V. I. Afana-
sieva. (Terv. Magn. atmos. Elecl., March 1946,
Vol. 51, No. 1, pp. 19-30.)

551.51.052 1838

Radiative Equilibrium of the Atmosphere and the
Thermal Structure of the Troposphere.— R. Anan-
thakrishnan. (Curr. Sci., Nov. 1945, Vol. 14, No. 11,
PP- 298-299.) An analysis of records from sounding
balloons released at Agra over a number of years
shows a thermal structure of the upper troposphere
with marked lapse-rates and inversions; this can
be explained by the existence of a heat-emission
layer, as postulated by Albrecht (1931 Abstracts,

P- 493)-

551.51.053.5 1839

Cause and Effect in Region F, of the Ionosphere.—
J. Bannon & F. W. Wood. (Terr. Magn. atmos.
Elect., March 1946, Vol. 51, No. 1, pp. 89-102.)
From an analysis of f°s, values for ionosphere
stations in the neighbourhood of latitude 35° it is
concluded that “‘ (@) There is a variation, in the
composition of region F,, from place to place over
the Earth’s surface. (b) The annual effect found by
Berkner and Wells may be due to the variation
in composition of region F,, and to the differences
in § cost ¥ in the two hemispheres. (¢) The annual
effect has not a sidereal cause. (d) As far as annual
mean values of maximum electron-density are
concerned, the transition from noon to midnight
is not influenced by the number of sunspots. (e)
If the thermal-expansion hypothesis is correct,
midnight temperatures are probably low, and do
not vary much throughout the year. Summer-
noon temperatures are very much higher than
temperatures at midnight.”

551.51.053.5 : 621.3096.11 1840

Intense Scatter in E,~Region at Christmas Island.
—R. C. Peavey. (Terr. Magn. atmos. Ilect.,
March 1946, Vol. 51, No. 1, pp. 126-127.) Very
marked scattering of sporadic-E echoes has been
observed. It occurs mainly in the frequency band
3.7-4.4 Mc/s, and occasionally at higher frequencies.
It occurs regularly during daylight hours, but only
infrequently at night.

55I1.51.053.5: 621.396.11 1841

Low-Level Reflections Observed at Christmas
Island.—R. C. Peavey. (Terr. Magn. atmos. Llect.,
March 1946, Vol. 51, No. 1, pp. 125-126.) A
report on weak echo signals from apparent heights
of 40-70 km on frequencies between 1.0 and 2.0
Mc/s, observed during daytime in June 1945.
Signals cannot have been reflected from terrestrial
objects, because of the isolation of the island.
The possibility of reflections from heavy cloud
formation is mentioned.

621.396.11 : 551.53.051.5 1842

Short Period Fluctuations in the Characteristics of
Wireless Echoes from the Ionosphere.—Eckersley &
Farmer. (See 1968.)

A Simple Kerr Modulator for Ionospheric Record-

ing.—Rydbeck. (See 2049.) :
551.57 : 621.390.82 1844 ,
Precipitation Static.—(See 1991/1993.)

LOCATION AND AIDS TO NAVIGATION
534.417 : 534.88 ) _ 1845
Sonar for Submarines.—Lanier & Sawyer. (See

1750.)

621.383 : 551.576 1846
The Cloud Range Meter.—Moles. (See 1943.)

621 396.9 1847

A.LE.E. Winter Convention January 1946.—
(Elect. Engng, Jan. 1946, Vol. 65, No. 1, pp. 29..35.)
Abstracts are given of the following papers pre-
sented at the convention :—Techniques and Facili-
ties for Microwave Radar Testing, by E. 1. Green,
H. J. Fisher & J. G. Ferguson. Radar Systems
Considerations, by D. A. Quarles.

Air-Borne

and SCR-784 Equipments, by M. R. Briggs.
of other papers are given in other sections.

No. 4, pp. 230..206.

621.396.9

The Decca Navigator.—M. G. Scroggie. (Com-
munications, March 1946, Vol. 26, No. 3, pp. 21-24.)
For another account see 1242 of May.

621.396.9
Radar Navigation.—(Electrician, 10th May 1946,

Marine Radar |
for Peacetime Use, by L. H. Lynn & O. G. Winn. !
Radar for Navigation and Obstacle |
Detection, by R. C. Jensen & R. A. Arnett. Shoran |
Precision ‘Radar, by S. W. Seeley. The SCR-584 |
Titles i

For |
other abstracts see Electronics, April 1946, Vol. 19,

1848

1849 |

Vol. 136, No. 3545, pp- I1245-1246.) A short account |

of the reading before the Radio Section of the I.E.E.

of papers 6n radar navigation, Gee, Oboe (ground- |

controlled precision bombing aid), H,S (airborne
navigation and bombing aid), and radar interroga-
tor-beacon systems. The respective authors were
R. A. Smith, R. J. Dippy, I'. E. Jones, C. ]J. Carter,
and K. A. Wood.

621.396.9

L.E.E. Radiolocation Convention.—(Ilectrician, ||

29th March & s5th April 1946, Vol. 136, Nos.

3539 & 3540, pp. 798-810 & 887-892.) A summary |
The main contributions dealt ||

ot the proceedings.
with developments of aerials
importance of meteorological factorsin propagation;
applications and developments of c.r. tubes, dis-
cussion of trace visibility and use for display;

difficulties in precision radar, and range and azimuth |
development of u.h.f. valves, and |

nicasurement ;
the outstanding value of the magnetron; uhf
measurements and test gear ; decimetre- and metre-
wave transmitters and receivers; applications of
radar to navigation and gunnery.

621.390.9

Radar Technique.—H. Stoelzel. (Schwetz. Bauzlg,
1st Dec. 1945, Vol. 126, No. 22, pp. 249-252. In
German.) A short and elementary account of the
basic principles of radar sets and of their applica-
tions in war and peace.

621.396.9

Radiolocation or Radar.—R. L. Smith-Rose.
(R.S.G.B. Bull., Feb. 1946, Vol. 21, No. 8, pp. 119#
125.) Optical methods are used to illustrate the

1850,

1851 |

1852 {1

\
i

i

{

i

and waveguides; |
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underlying principles. Historical development is
traced from early ionosphere experinments to centi-
. metre radar. Reference is also made to location
by sound.

1621.396.9 1853
/| Radar Countermeasures.— (Engineer, Lond., 7th
' Dec. 1945, Vol. 180, No. 4691, pp. 400-461.) Out-
 line account of ground-based and airborne operations

ywhich were successful in reducing the efficiency of
}German radio communication and radar systems.
!

Hoaxing” operations connected with D-day
lare described in some detail,

21.396.9 (091) 1854

The Historical Development of Radar.—E. G.
owell. (Proc. Instn Radio Engrs, Aust., March
1946, Vol. 7, No. 3, pp. 3-9.) Abstract of lecture
and discussion before the Institution. Radar
flevelopments in England and U.S, during the war
Ere outlined. Radar was in early use in Germany
ut research ceased in rog4I. Japanese radar and
its operational use were very backward.

§>21.396.9 1355.326.4 1 534.417 1855

The Sonobuoy.—K. H. (Electronics, April 1946,
870l 19, No. 4, pPp. I54-155.) Description of an
xpendable radio transmitter, modulated by signals
rom an underwater magnetrostriction hydrophone,
or revealing the presence of submerged submarines
> patrol ships and aircraft.

121.396.9 : 523.3 1856
Radar Echoes from the Moon.—J. Mofenson.
\=lectyonics, April 1946, Vol. 19, No. 4, PP- 92-98.)
ixperiments by the U.S. Signal Corps using con-
iderably modified radar equipment. The crystal-
mtrolled transmitter was operated at I11.5 Mc/s
[ith a pulse recurrence period of 4 seconds and pulse
ngths of 0.02-0.25 sec at 3 kW power. The
Iystal-controlled receiver had a noise factor of
db (using 2 grounded-grid r.1. stages) and a band-
idth of 30 c/s for maximum sensitivity. The
irial system with 8 x 8 horizontal dipoles in a
rtical plane gave a beam width of 15° and was
¢ly suitable for use at times near moonrise and
oonset.  Assuming no attenuation in space the
lculated signalfnoise ratio was 20 db, which
ecked closely with experiment. The antici-
ted delay time of 2.4 sec and Doppler frequency
ift due to the moon’s radial velocity were
%served.

1.396.9 : 621.385.832 1857
Cathode-Ray Tube Displays.—J. G. Bartlett,
S. Watson & G. Bradfield. (Electronic Engng,
'Y 1946, Vol. 18, No. 219, pp. 143-150.) The
plays are classified as conventional, pictorial,
ilistic, or instructional, and are further classified
;general or precision. The principles of all dis-

Vs are given, with more defailed descriptions of
>rational displays developed in the period 1936--
#5. Methods of improving the visibility of the
be traces are discussed. Long summary of a
erread at I.E.E. Radiolocation Convention.

£.396.9 1 621.385.832 778 1858
bse of Film in Radar Training,—(Electronic
igng, May 1946, Vol. 18, No. 219, p. 150.) Records
de on film are used to control dummy p.p.i.
plays for training operators. The process is
éy briefly described.

T T T TR B2 T et Rl

021.396.9 : 629.13 1859

Radar for Civil Aviation.—R. A. Smith. (Nature,
Lond., 9th Feb. 1946, Vol, 157, No. 3980, pp. 151—
I53.) An outline of the difficulties of applying war-
time radar methods and navigation aids to civil
flying. Considerations of ** pay-load ” and number
of crew limit the equipment that can be carried.
Possible uses of existing equipment are given, and
unsolved problems are discussed.

621.396.91 1860

More on Spherics, Storm Detector.—U.S. Signal
Corps.  (Electronics, April 1946, Vol. 19, No. 4,
PP. 224..228) An account of a low-frequency
(3.0-17.5 kc/s) crossed-loop c.r.d.f. receiver for
instantaneous indication of sources of atmospherics.

621.396.93 1861

Radio Direction Finder.—D. G. C. Luck. (IPadio,
N.Y., March 1946, Vol, 30, No. 3, p. 20.) Com-
pensating lines counteract the efféct of pickup
on the transmission line shields of a shielded-U
Adcock system. Summary of U.S. Patent 2 387 67o0.

021.396.932 + 621.398 1862

The Engineering Work of the Clyde Lighthouses
Trust.—D. A. Stevenson. (Engineer, Lond., 23rd
& 3oth Nov. 1945, Vol. 180, Nos. 4689 & 4690,
PP- 425-426 & 443.) An  historical account,
including notes on the remote radio control of fog
signalling equipment, and the application of syn-
chronous sound and radio signals for distance
measurenient.

621.396.933 1863

F. M. Radar Altimeter.—D.G.F. (Electronics,
April 1946, Vol. 19, No. 4, PP. 130-134.) An air-
borne f.m. transmitter is used to obtain reflection
from the ground; the height of the aircraft is
determined by the average frequency difference of
the transmitted and received signals, as given by the
average beat frequency produced on combining
them. The transmitter frequency is 440-+ 20 Mc/s,
with modulation frequency 120c¢/s, which gives
an average beat note of 19 ¢fs per foot of altitude.
This system is used up to a height of 400 ft, above
which the frequency deviation is reduced to 2 Mc/s.

The transmitter is modulated mechanically, a
I20-c/s oscillator driving one capacitor plate in the
tank circuit of the transmitter by means of a
loudspeaker voice-coil assembly. A push-pull
triode oscillator is used giving about 100 m\V, The
receiver detector mixes the reflected signal with a
signal taken directly from the transmitter, and a
d.c. voltage proportional to the resulting beat
frequency is obtained from counter circuits,

The equipment is designated AN/APN-1.

621.396.933.2 : 621.396.91 1864
The Application of Ultra-Short-Wave Direction
Finding to Radio Sounding Balloons.— k. I.. Smith-
Rose & H. G. Hopkins. (Proc. phys. Soc., 1st
March 1946, Vol. 58, Part 2, No. 320, pp. 184-200.)
A pre-war investigation of the possibilities of deter-
mining wind velocities at high levels. The accuracy
of the direction-finding technique used for taking
bearings on the signals from balloon transmitters is
discussed in relation to accuracy of location of the
balloon. Direction finders using closed loops and
spaced aerials working on wavelengths between
8m and 10 m were used. After correcting for the
ground calibration, the probable error of mean
observed bearings was about 0.3°, R
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621.396.933.23 1865  principle. Starting from Langmuir’s condensation

[U.S.] Army Air Forces’ Portable Instrument
Landing System.—S. Pickles. (Elect. Comm., 1945,
Vol. 22, No. 4, pp- 262-294.) A very detailed tech-
nical and theoretical description of a mobile (truck-
borne) equipment comprising a ‘‘localizer” on
108-110 Mcfs, a “ glide-path ” on 332-335 Mc/s,
and three ‘ marker ” beacons on 75 Mcfs. The
localizer radiator is a linear array of five horizontal
broad-band square-loop elements, a main group of
three, and an auxiliary group of two. Modulation, at
9o and 150 c/s, is by a mechanical system (a rotor
which periodically tunes and distunes a stub-line).
A system of balanced bridges divides and distributes
the carrier and sideband energies between the ele-
ments of the array, with suitable phase differences.
Only the centre element of the main group carries
both carrier and sidebands. The others are fed
with the sidebands only, phased to give the neces-
sary balance of the go-c/s and 150-cfs polar
diagrams about a vertical plane containing the
axis of the array (see also 1548 of June). A dipole
monitor set, located at some distance from the
transmitter, responds to any change in the course
marked by the localizer which lasts more than a
few seconds, by switching off the transmitter and
giving bell and light warning signals.

The glide-path radiator system has two elements,
the lower about 4~6 ft above the ground, and the
upper about 25 ft above it. The upper radiator
is a 60° V-shaped dipole with a linear parasitic
dipole reflector, with a similar system a half-wave-
length above it. The lower is essentially a square
loop radiator bisected by a vertical reflecting screen.
The glide-path is equi-signal for the 9o and 150 c/s
modulations of the upper and lower radiators.

The marker beacons, at the approach end of the
runway, at I mile, and at 4% miles distance, are
modulated with a 3 000 c/s tone, 1 300 cfs dots, and
400 c/s dashes respectively. They project narrow
bands of radiation across the localizer course, and
give the pilot his distance from the landing runway.

621.306.933.23 1866

Use of Microwaves for Instrument Landing :
Part 1.—D. F. Folland. (Radio, N.Y., March 1946,
Vol. 30, No. 3, pp. 18-22, 47.) The value of using
sharp microwave beams for producing precision
courses, unaffected by weather or by buildings, is
discussed. A Sperry system of two mobile ground
transmitters, suitable for the blind landing of
aircraft, is described in some detail.

MATERIALS AND SUBSIDIARY TECHNIQUES

531.788 : 539.164.92 1867

Radium-Type Vacuum Gage.—G. L. DMellen.
{Electronics, April 1946, Vol. 19, No. 4, pp. 142-146.)
Ionization of the gas is caused by the radiation
from a sealed radium source. The construction of
the gauge and associated high-gain d.c. amplifier
is described. The gauge has scale ranges 0-0.1, 01,
o-10 mm Hg.

533.55 1868

The Theory of the Mercury-Vapour Vacuum Pump
and a New High-Speed Pump.—P. Alexander.
(J. sci. Instrum., Jan. 1946, Vol. 23, No. 1, pp. 11—
16.) “‘ Theoretical considerations and experimental
results show that the pumping effect of a mercury-
vapour pump, usually called a ‘' diffusion pump’, is
not explained by Gaede’s theory of the diffusion

principle the same considerations lead to a different
theory ; a new pump has been designed on the basis
of this theory. This pump has a volumetric pump-
ing speed of the order of 1 coo Ljsec, and its effective
working range extends from the lowest pressures
up to 107! mm of mercury.”

533.56 1869 |
On the Theory of Diffusion Pump.—K. Ray &
N. D. Sen Gupta. (Indian J. Phys., Aug. 1945,
Vol. 19, No. 4, pp. 138-145.) Experiments show that |
the pressure can be reduced far below the vapour
pressure of the pumping fluid. The success of a
diffusion pump depends largely on jet design. ‘

)
‘ )

535.37 _ 1870 |
Phosphorescence.—Randall, Wilkins & Garlick. |

(See 1808.)

535.37 + 621.385.832 1871

Uniform Luminescent Materials.—C. G. A. Hill

155-158.) Discussion of the luminescent character-
istics of various inorganic solids, and a theoretical
outline of the relation of these properties to the
composition and method of preparation. Details
are given of the preparation of suitable examples of

i
(Science, 8th Feb. 1946, Vol. 103, No. 2667, pp. j
{

the silicate, tungstate and sulphide classes. it
|

(

537.525 : 621.3.0290.5 1872 |

Probe Method in the Study of High Frequency ;'
Discharges.—N. R. Tawde & G. K. Mehta. ‘
Culturve, March 1946, Vol. 9, No. 9, pp. 485-488) |
Analysis is made of the techniques employed by ,
various investigators. Summarized results indicate '
a close analogy between the h.f. discharge and a d.c. ||
discharge under similar conditions, and suggest a 4]
Maxwellian distribution of electron velocities. "]
Suggestions are made for improvements in further
work. b

548.0 1 061.6 : 621.386

Recent Research Work in the Davy Faraday ||
Laboratory.—K. Lonsdale. (Nature, Lond., 23rd |
March 1946, Vol. 157, No. 3986, pp. 355-357.) The |
substance of a lecture at the Royal Institution. |
Three main lines of research are indicated : Studies',
of the vibrations of atoms in crystals; of the |

(Sei. I

1878

subcrystalline changes which occur at the transition | b

points of certain crystals such as Rochelle salt, i
KH,PO,, and KH,AsO, ; of the texture of various |
crystals, by means of Laue photographs and of:
divergent X-ray beam photographs. |
Progress is noted in the application of the tech-+/1
nique of X-ray scattering and in the interpretation,
of the complex phenomena observed. In the case
of Rochelle salt the change in crystalline structuress\_ﬁ
associated with the very marked changes in dielec- |
tric and piezoelectric properties is accomplished by !
a change of axial angle of only 2’ of arc. The }

anomalies appear to be due to changes in the length { i

of the hydrogen bonds, combined with changes in |

the mobility of the hydrogen atoms. i
549.514.1 : 537.228.1 !
Control of Electrical Twinning in Quartz.— .
W. A. Wooster & N. Wooster: L. A. Thomas, (|
J. L. Rycroft & E. A. Fielding. (Nature, Lond., |
30th March 1946, Vol. 157, No. 3987, pp. 405-406.) (1 |
The electrical twinning of quartz can be eliminated {
by suitable combinations of stress and temperature. 4.
The method can be applied to most of the rotated {\!.

S,

1874 |
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Y-cut plates, including the BTout bat not the
Yoout stsed or the Zocut), with o high & proportion
of succenes that the Jarge-w ale pro ewang of quartz
o plates 1s practicable

g K470 504 1. O21 3060611 21 1875
. Crystal Grinding Without Tears. - F. R. Cowles.
i WS 7 Aprit aagh, Vol 30, Nou g, pp 4%-50.) Hinte
o how to grmd and cdean AT- and BT-ut crystals,
L Activity can be ncreased by edge-grinding or by
3; changing el Ctrodes,

T’ 621.3(213) 1876
}  Tropical Moisture and Fungi: Problems and
| 8olutions. I S Mclarn, I Oster, H. Kolin &
;A Neamann et Comm 145, Vol 22, No. 4,
PP 303 313} A comprehensive  and detailed
Lreview of the effects of tropical conditions on radio
Pand clectrioal components and materials, and the
‘{m@ana of pratection against them.  The protective
measites incude instial design, selection of suitable
matcials. and  the use of fungicidal coatings,
Moistare proohing 1« the prime necessity and requires
hermati wealing o omany cases. Recommended
materids at the present tune include eramics
bBaving o glazcd finsh, poreelain, glass, and yglaas-
bonded imwa Plastic sleevimg of the polyvinyl-
chlotnde tvpe has proved preferable 1o fabric and

Hulose cetate sleeving,

Dretads are wiven of the nature, characteristics,
and bmitatons of the three main tvpes of fungicidal
tgents  phenvl mercumals, Chlommated phenols,
ned salicvianilides

The advances made m this te hnique during the
AT epin up ew possibihties of development in
s where chimatic conditions had previously

reventad the nse of modern technical cquipment.,
et absa 1501 (Prentice) and 15602 (Leutritz &
ilﬁrrmfmm ol June,

L3012 G546 44 1 1877
i The Temperature Dependence of the Resistance
Liquid Metals at Constant Volume.— S. Gubar &
Wik, (] DPhye, 178810, 1ags, Vol o, No. 1,
P 52 830 lLHxperiments on the resistance of a
dumn of mercnry ompletely filling a closed stout-
alled glass capiflary tube are Lriefly described,
om which it is concluded Lt may be regarded
<rhiectly prined that for mercury the increase of
‘m%mm normally observed with temperature rise
assocated exclusively with the eftect of its thermal
“pansion. .. 1t should be noted that . . . with an
Dpropriate selection of the glass used it 1s possible
| make the resistance of the specimen entirely
dependent of temperature.”

FL 3012 540,87 1878
Negative Resistance-Temperature Coefficient of
n Evaporated Films of Bismuth.- T. 1. Tualley.
atwse, ] ond. 2 3vd March 1046, Vol, 157, No. 3u80,
3721 Aldetter brietly deseribing observations.
ms of msmuth were evaporated on to microscope
€3 at a pressure of about 107 mm Hg using a
Toury diffusion pump without a trap.  Values of
P oresistance-temperature coetheient for various
cknesses of hlm are tabulated, giving a peak
e of — 312 - 0~ per O, for an estimated film
jokness of .5 microns, which falls to — 20,8 ~ 104
& thickness of about o.03 microns and to
o8 x 107 for a thickness of 0.5 mIcrons.  Some
nes of the (positive) coefficient for other metals
added for companson.

(21.315.551 :621.306.823 : 621.365 1879

Interference with Broadcast Reception by Elec-
trical Heating Apparatus.— Gerber & Werthmiiller,
(See 1490,

121.315.5%.020.54/.04 1880
The Electrical Properties of Salt-Water Solutions
Over the Frequency Range 1-4 000 Mc(s.—
K. Cooper. (], I'nustn elect. Ewngys, Part 111, March
1946, Vol 93. No. 22, pp. O9~75.)  Stationary-wave
measurements with a parallel-wire transmission line
have been made to determine the refractive index and
ab-orption coefficient of solutions of salt in concen-
tration up to 4°, in the frequency band 0go—
4320 M¢ys. The conductivities were obtained in the
range 0.95-13 Mc/s by measuring the change in o
of & resomant circuit shunted by a column of the
solution in a capillary tube. Comparison is made
with existing data on sea water at the lower fre-
quencies. The results are examined in relation to
the Debye-Falkenhagen electrolyte theory and to
the theory of anomalous dispersion in dipolar
liquids, and it is shown that the ionic and dipolar
conductivities can be added arithmetically.

(21.315.011.011.5 1881

Dependence of the Dielectric Constant of Barium
Titanate upon the Pressure.—I3. M. \Wul & L. F.
Vereshchagin,  (C. R, Acad. Sci, U, R.S.S., 30th
Sept.1g43. Vol 48, No. g, pp. 634-636. In English.)
A brief description of the apparatus used to measure
the pressure variation is given. It was found that
over the range of 300-2 ooo atmospheres, the
diclectric  constant  increased at a steadily
diminishing rate. The work is being extended to
mclude higher pressures and different temperatures,

621.375.615.017.143 1882

The Effect of High-Frequency Alternating Cur-
rents on Liguid Semiconductors.— |. Granier & G.
Granier. (C. R. dcad. Sci., Paris, 16th April 1945,
Vol 220, No. 16, pp. 555-557.) Figures for resis-
tivity (p) and loss angle (x) are given for hexane,
ether, and vaseline oil at frequencies of o, 10%, 104,
1of and 10% ¢fs.

$21.315.017.3 : 519.283 1883

Quality Control of Insulating Varnishes.—L. P,
Hart, Jr.  (Gen. elect. FRer., April 1946, Vol. 40,
Na. 4, pp. 8-15.} The need for systematic checking
of the composition and physical properties of the
varnishes is pointed out, and a routine proved to
be satisfactory in practice is described.

n21.315.018.011.5 1884
The Dielectric Constants of Eight Gases.— L. G.
Hector & D. L. Woernley. (Phys. Rev., 1st/15th
Teb. 1040, Vol. 69, Nos. 3/4. pp. 101-~105.) The
constants for He, Ne, A, H,, O,, Ny, €O, and dry
air at STP have been measured to a few parts in
107 by a heterodyne method of observing the change
n frequency of a tuned circuit on introducing the
gas to a previcusly evacuated capacitor. The
results are discussed in relation to previous work,

(GI1.316.80 1 540.281.26 1885
;Stlicon-carbide] Non-Ohmic Resistors.——F. Ash-
worth, W. Needham & R. W. Sillars. (Electrician,
2ath March 1040, Vol. 136, No. 3539, pp. 817-818.)
Summary and discussion of an [.E.E. paper.

D
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Electrical Properties of Tungsten Oxide Films.—
F. L. Jones. (Nature, Lond., 23rd March 1946,
Vol. 157, No. 3986, pp. 371-372.) Letter briefly
describing experiments on the intensity of cold-
cathode electronic emission from tungsten electrodes
on which were formed films of tungsten oxides,
carried out with a view to devising a self-triggering
two-electrode spark gap. The electrodes were used
in a short spark gap with an applied impulsive
electric field, the p.d. across the gap at breakdown
being taken as a measure of the concentration of the
initial electrons. Properties of rough and oxidized
surfaces of tungsten were investigated with gaps in
air and nitrogen at atmospheric pressure. Con-
siderable emission was indicated for a surface
coating of a mixture of the yellow and blue oxides
of tungsten, and a polarity effect was observed when
one of the electrodes was smooth clean tungsten.
Roughened electrodes show emission without
polarization. It is suggested that, in the case of
oxide films, emission of electrons is due to intense
microscopic electric fields set up by positive charges
on the upper surface of the film,while with roughened
electrodes photo-ionization takes place throughout
the gap due to photons emitted from minute dis-
charges at the microscopic points on the electrode.
Normally the oxide surfaces show some degree of
roughness and both causes probably operate.

621.396.69 1887

Printed Electronic Circuits.—C. Brunetti & A. S.
Khouri. (Electronics, April 1946, Vol. 19, No. 4,
PP-.104-108.) Details of a technique for preparing
compact radio apparatus. The " chassis” is a
block of ceramic material such as steatite, upon
which the circuit is built in the following stages :-—
(a) The wiring, consisting of silver in the form of a
paint or paste, is applied to the base through a silk
or metal stencil, and subsequently bonded by heat
treatment. (b) Resistors in the form of a carbon or
resin mixture are sprayed through masks in the
appropriate positions in the circuit. (¢) Small
disk-type ceramic capacitors, and (d) any other
components such as valves, are soldered directly to
the silver wiring, using a 29, silver solder. Perform-
ance of these printed circuits and component
stability are similar to those of ordinary equipment.

621.791.75 : 621.362 1888

Welding Fine Thermocouple Wires.—E. D. Hart
& W. H. Elkin. (J. sci. Instrum., Jan. 1940,
Vol. 23, No. 1, pp. 17-18.) Simple method for wires
of size 40~-50 s.w.g.

621.791.76 : 546.621 1889

The Development of the Spot-Welding of
Aluminium.—A. von Zeerleder. (Schweiz. Arch.
angew. Wiss. Tech., July 1944, Vol. 10, No. 7,
pp. 218-226. Discussion, Nov. 1944, Vol. 10,
No. 11, pp. 358..362. In German.) A brief
historical survey and very detailed metallurgical
study of present practice, with a bibliography of
about 25 items. The discussion is mainly on the
mitigation of the effects of spot-welding machines
on the supply network.

621.791.76 : 621.3.011.2 1890

Measurement and Effect of Contact Resistance in
Spot Welding.—R. A. Wyant. (Tvans. Amer. Inst.
elect. Engrs, Jan. 1946, Vol. 65, No. 1, pp. 26~-33.)
Static - measurements using bridge circuits and
dynamic measurements using oscillograph records

alloys, and steel, with surfaces chemically and
mechanically cleaned. Results are shown graphi-
cally, and remaining research problems are reviewed.

666.180.4 : 621.385 1891
Sintered Glass.—E. G. Dorgelo. (Philips tech.
Rev., Jan. 1946, Vol. 8, No. 1, pp. 2-7.) The

technique is particularly useful in the construction
of lamps and tubes for experimental purposes.
The main features and applications are described.

679.5 1892
Plastics for the Amateur : Part 2.—A. G
Chambers. (R.S.G.B. Bull., Jan. 1946, Vol. 21,
No. 7, pp. 106-107.) A practical article describing
recommended methods of working plastic materials
with particular reference to the thermo-setting
(Bakelite, Paxolin, Tufnol) and thermo-plastic
(Perspex, Distrene, Alkathene) groups. For part 1
see 956 of April.

679.5 1893

Plastics and Chemicals.—(Gen. elect. Rev., Jan,
1946, Vol. 49, No. 1, pp. 60-61.) Annual review of
developments.

540.211 : 62 . 1894

Diamond Tools. [Book Review]—P. Grodzinski.
N. A. G. Press, London, 1945, 20s. (Lngineer-
ing, Lomd., 30th Nov. 1945, Vol. 160, No. 4168,
P- 441.) Applications of diamonds described
include hardness testing, crystal cutting, jewel
bearings. “ An invaluable work of reference for
all who make use of diamonds in production.”

621.315.6(083.75) 1895
AS.T.M. Standards on Electrical Insulating

Materials (With related Information). [Book

Review] —A.ST.M. Committee D-9. American

Society for Testing Materials, Philadelphia, 1945,
545 Pp- $3.25. (Proc. Inst. Radio Itngrs, N.Y,
Part 11, April 1940, Vol. 34, No. 4, p. 210.) ' This
book contains all of the essential data which
normally would be of interest to engineers engaged
in the design or testing of electrical insulating
materials and is presented in clear and easily
readable form.” See also 1274 of May.

679.5 : 621.3 1896
Plastics for Electrical and Radio Engineers
[Book Review]—Tucker & Roberts. Technical
Press, Kingston, Surrey, 1940, 125. (Electrician,
19th April 1946, Vol. 136, No. 3542, p. 1037)
“ . explains sufficient about the manufacturs
and properties . . . and describes their methods of
application . . .”
778 1 62 1897
Photography in Engineering. [Book Review]—
C. H. S. Tupholme. Faber & Faber, London,
1945, 276 Pp., 188 plates, 42s. (Engineering, Lond.,
3o0th Nov. 1945, Vol. 160, No. 4163, pp. 440-44L
Natuve, Lond., 12th Jan. 1946, Vol. 157, No. 3976,
Pp. 32-33.) ... forms a greatly needed and
compact source of information on the subject.”
Applications of photography to workshop and
drawing-office practice are included.

MATHEMATICS

512.831 : 621.3.012.8 1898

Tensors and Equivalent Circuits.—B. Hoffmann.
(J. Math. Phys., Feb. 1946, Vol. 25, No. I, pP:
21-25.} Criticism of Kron’s work on equivalent
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i circuits (2905 of 1943 and 2838 of 1944) for mechan-
! ical, electrodynamical, and other systems.
{
" 517.3 1899
| An Extension of Schuster’s Integral.—H. Bate-
\man. (Proc. nat. Acad. Sci., Wash., March 1946,
i Vol. 32, No. 3, pp. 70-72.) The integral occurs in
| the theory of total reflection of light.
|

517.564.3 1900
/" A Note on Bessel Functions of Purely Imaginary
|Argument.—E. W. Montroll. (/. Math. Phys.,
fFeb. 1946, Vol. 25, No. 1, pp. 37-48.)
|

I517.947.44 . 1901
| _On the Near-Periodicity of Solutions of the Wave
{Equation : Part 1.—S. L. Sobolefi. (C.R. Acad.
|Sci. U.R.S.S., 20th Sept. 1945, Vol. 48, No. 8,
\PP- 542-545. In French.) Mathematical analysis
'of the wave equation for the general case of a space

t » variables leading to the conclusion that subject
o the continuity of certain derivatives of the
solution to the wave equation, the latter can be
shown to be periodic or nearly periodic.

$17.947.44 1902
. On the Near Periodicity of Solutions of the Wave
Yquation : Part 2.—S. L. Soboleff. (C.R. Acad.
T;ci. U.R.S.S., 30th Sept. 1945, Vol. 48, No. 9,
op. 618-620. In French.) “In an earlier note
see rgor above] it was shown that the solutions
\f the wave equation with constant coefficients
rere nearly periodic. . . . In the present note a
ieneralization of the earlier results for the case of a
rave equation with variable coefficients is given.”

]

18.5 1903
! A Computer for Solving Linear Simultaneous
‘quations.—Berry, Wilcox, Rock & Washburn.

%‘?ee 1927.)

118. 5 1904
Integrating Machine for Ordinary Differential
gquations.—R. Sauer & H. Posch. (Z. Ver.
sch. Ing., 17th April 1943, Vol 87, Nos. 15/16,
. 221-224.) Brief description of the design and
isting of a mechanical integrator.

/8.5: 621.38 1905
[US.] War Department unveils 18 000-Tube
pbot Caleulator.—U.S. Army Ordnance Dept.
2e 1928.)

1.26 1906
On Diffraction of Elastic Waves.—D. 1. Scherman.
. R. Acad. Sci. U.R.S.S., 30th Sept. 1943, Vol
L, No. 9, pp. 626-629. In English.) A short
ithematical paper on the calculation of the
ctor components of a steady vibration propagated
an elastic medium.
Y
1'__526 1907
On the Method of van der Pol and its Application
Non-Linear Control Problems [servo mechanisms),
3. V. Bulgakov. (J. Franklin Inst., Jan. 1946,
il. 241, No. 1, pp. 31-54.) “ The construction of
proximate differential equations of a mechanical
Jelectrical pseudo-linear oscillatory system with
_i)ny degrees of freedom. . . . applicable to the
%dy of the transitory or quasi-periodic processes
not only of the periodic vibrations” as pre-
usly investigated.
ghe analysis is applied to an automatically
4 .

?
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controlled system with inertia (a servo mechanism)
in which feedbacks proportional to the departure
from the preselected state and the first and second
time derivatives of this quantity are present. It
is shown that in the absence of continuous external
perturbations the effect of the acceleration control
Is equivalent to the alteration of the constants in a
system without such control.

Periodic vibrations of the system are studied by
an " approximate linearization ”’ of the equation
expressing the behaviour of the servo motor, and
the conditions for stability are investigated.

621.395.4 1908

The Probability Distributions of Sinusoidal Oscil-
lations Combined in Random Phase.—M. Slack. (.
Instn elect. Engrs, Part III, March 1946, Vol. 93,
No.22, pp. 76-86.) A theoretical discussion of ** the
probabilities associated with the instantaneous
value and the length of the resultant vector obtained
by combining # cosine oscillations of equal ampli-
tude and random phase relationship. It is mainly
concerned with very small values of # (= 2, 34y
12), and gives, for the first time, a complete set of
curves showing the probabilities of the instantaneous
value and the length of the resultant vector exceeding
any given limits.”” The problem is fundamental to
multichannel transmission through a common
amplifier, the operational loading of which depends
on whether there can be simultaneous occurrence
of peak values in all the speech channels.

538.566 : 621.396.677.029.64 1909
Laguerre Functions in the Mathematical Founda-
tions of the Electromagnetic Theory of the Para-
boloidal Reflector.—E. Pinney. (J. Math. Phys.,
Feb. 1946, Vol. 25, No. 1, pp. 490-79.) The laws of
geometrical optics are not rigorously applicable for
microwave radiation within a paraboloidal reflector ;
differences from experimental results are consider.
able, even for reflector diameters as great as 10-15
wavelengths. The paper establishes * a beginning
point for this practical development of a more rigor-
ous paraboloidal theory”. Extensive bibliographies
are given for the polynominals L, (z) and La, (2).

MEASUREMENTS AND TEST GEAR

621.3.011.2 : 546.87 1910

Negative Resistance-Temperature Coefficient of
Thin Evaporated Films of Bismuth.—Tulley. (See
1878.)

621.317 1911

ALE.E. Winter Convention January 1946.—
(Elect. Itmgng, N.Y., Jan. 1946, Vol. 65, No. 1,
PP- 29 ..35.) Abstracts are given of the following
papers presented at the convention : Electronically
Balanced [Potentiometer-] Recorder for Flight
Testing and Spectroscopy, by A. J. Williams, Jr.,
W. R. Clark & R. E. Tarpley. Techniques and
Facilities for Microwave Radar Testing, by E. I
Green, H. J. Fisher & J. G. Ferguson. Titles of
other papers are given in other sections. IFor other
abstracts, see [Ilectronics, April 1946, Vol. 19,
No. 4, pp. 230 . . 266.

621.317 1912

A Braille Analyzer.—W. S. Wartenberg. (Radio
Craft, March 1946, Vol. 17, No. 6, pp. 387-388.)
An instrument for use by the blind for measuring
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Electrical Properties of Tungsten Oxide Films.—
F. L. Jones. (Nature, Lond., 23rd March 1946,
Vol. 157, No. 3986, pp. 371-372.) Letter briefly
describing experiments on the intensity of cold-
cathode electronic emission from tungsten electrodes
on which were formed films of tungsten oxides,
carried out with a view to devising a self-triggering
two-electrode spark gap. The electrodes were used
in a short spark gap with an applied impulsive
electric field, the p.d. across the gap at breakdown
being taken as a measure of the concentration of the
initial electrons. Properties of rough and oxidized
surfaces of tungsten were investigated with gaps in
air and nitrogen at atmospheric pressure. Con-
siderable emission was indicated for a surface
coating of a mixture of the yellow and blue oxides
of tungsten, and a polarity effect was observed when
one of the electrodes was smooth clean tungsten.
Roughened electrodes show emission ithout
polarization. It is suggested that, in the case of
oxide films, emission of electrons is due to intense
microscopic electric fields set up by positive charges
on the upper surface of the film,while with roughened
electrodes photo-ionization takes place throughout
the gap due to photons emitted from minute dis-
charges at the microscopic points on the electrode.
Normally the oxide surfaces show some degree of
roughness and both causes probably operate.

621.396.69 1887

Printed Electronic Circuits.—C. Brunetti & A. S.
Khouri. (Electvonics, April 1946, Vol. 19, No. 4,
pp. . 104-108.) Details of a technique for preparing
compact radio apparatus. The ‘" chassis” is a
block of ceramic material such as steatite, upon
which the circuit is built in the following stages :—
(a) The wiring, consisting of silver in the form of a
paint or paste, is applied to the base through a silk
or metal stencil, and subsequently bonded by heat
treatment. (b) Resistors in the form of a carbon or
resin mixture are sprayed through masks in the
appropriate positions in the circuit. (¢) Small
disk-type ceramic capacitors, and (d) any other
components such as valves, are soldered directly to
the silver wiring, using a 29, silver solder. Perform-
ance of these printed circuits and component
stability are similar to those of ordinary equipment.

621.791.75 1 621.362 1888
Welding Fine Thermocouple Wires.—E. D. Hart

& W. H. Elkin. (J. sci. Instrum., Jan. 1946,

Vol. 23, No. 1, pp. 17-18.) Simple method for wires

of size 40-50 s.w.g.

1889

Spot-Welding of
(Schwerz. Awch.

621.791.76 : 546.621
The Development of the
Aluminium.—A. von Zeerleder.

angew. Wiss. Tech., July 1944, Vol. 10, No. 7,
pp- 218-226. Discussion, Nov. 1944, Vol. 10,
No. 11, pp. 358..362. In German.) A brief

historical survey and very detailed metallurgical
study of present practice, with a bibliography of
about 25 items. The discussion is mainly on the
mitigation of the effects of spot-welding machines
on the supply network.

621.791.76 : 621.3.011.2 1890

Measurement and Effect of Contact Resistance in
Spot Welding.—R. A. Wyant. (Trans. Awmer. Inst.
elect. Engrs, Jan. 1946, Vol. 65, No. 1, pp. 26-33.)
Static - measurements using bridge circuits and
dynamic measurements using oscillograph records

alloys, and steel, with surfaces chemically and
mechanically cleaned. Results are shown graphi-
cally, and remaining research problems are reviewed,

666.180.4 : 621.385 1891
Sintered Glass.—E. G. Dorgelo. (Philips fech,
Rev., Jan. 10946, Vol. 8, No. 1, pp. 2~7.) The

technique is particularly useful in the construction
of lamps and tubes for experimental purposes.
The main features and applications are described.

679.5 1892

Plastics for the Amateur : Part 2.—A. G
Chambers. (R.S.G.B. Bull., Jan. 1946, Vol 21,
No. 7, pp. 106-107.) A practical article describing
recommended methods of working plastic materials
with particular reference to the thermo-setting

(Bakelite, Paxolin, Tufnol) and thermo-plastic
(Perspex, Distrene, Alkathene) groups. For part 1
see 936 of April.

679.5 1893

Plastics and Chemicals.—(Gen. elect. Rev., Jan,
1940, Vol. 49, No. 1, pp. 60-61.) Annual review of
developments.

540.211 : 62 1894

Diamond Tools. [Book Review]—FP. Grodzinski.
N. A. G. Press, London, 1945, 20s. (LEngineer-
ing, Lond., 30th Nov. 1945, Vol. 1060, No. 4168,

p. 441.) Applications of diamonds described
include hardness testing, crystal cutting, jewel
bearings. ‘“ An invaluable work of reference for :

all who make use of diamonds in production.”

621.315.6(083.75) 1895

AS.T.M. Standards on Electrical Insulating
Materials (With related Information). [Book
Review] —A.S.T.M. Committee D-9. American

Society for Testing Materials, Philadelphia, 1945,
545 Pp., $3.25. (Proc. Inst. Radio Engrs, N.Y,
Part 11, April 1946, Vol. 34, No. 4, p. 210.) ** This
book contains all of the essential data which
normally would be of interest to engineers engaged
in the design or testing of electrical insulating
materials and is presented in clear and easily
readable form.” See also 1274 of May.

679.5 : 621.3 1896
Plastics for Electrical and Radio Engineers.
[Book Review]—Tucker & Roberts. Technical
Press, Kingston, Surrey, 1946, 12s. ([lectrician,
1gth April 1946, Vol. 136, No. 3542, p. 1037)
‘! . explains sufficient about the manufacture
and properties . . . and describes their methods of
application . . .”
778 1 62 1897
Photography in Engineering. [Book Review]—
C. H. S. Tupholme. Faber & Faber, London
1045, 276 pp., 188 plates, 42s. (Engineering, Lond.
3oth Nov. 1945, Vol. 160, No. 4108, pp. 440-44L
Nature, Lond., 12th Jan. 1946, Vol. 157, No. 3978
pPp. 32-33.) ‘... forms a greatly needed and
compact source of information on the subject.”
Applications of photography to workshop and
drawing-office practice are included.

- MATHEMATICS

512.831 : 621.3.012.8 1898
Tensors and Eguivalent Circuits.—B. Hoffmani

(/. Math. Phys., Feb. 1946, Vol. 25, No. 1, PP

21-25.) Criticism of Kron’s work on equivalent
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§ circuits (2905 of 1943 and 2838 of 1944) for mechan-

! ical, electrodynamical, and other systems,

’) 517-3 1899
! An Extension of Schuster’s Integral.—H. Bate.
{ man. (Proc. nat. Adcad. Sci., Wash., March 1940,
' Vol. 32, No. 3, pp. 70-72.) The integral occurs in
| the theory of total reflection of light.

Cs

1517.564.3 1900
/" A Note on Bessel Functions of Purely Imaginary

)Argument.—E. . Montroll. (/. Alath. Phys.,
{Feb. 1946,Vol. 25, No. 1, pp. 37-48.)

\

151794744 1901

| On the Near-Periodicity of Solutions of the Wave

Equation : Part 1.—S. L. Soboleff. (C.R. Acad.
1Sci. U.R.S.S., 20th Sept. 1945, Vol 48, No. 8,
PP- 542-545. In French.) Mathematical analysis

w01 the wave equation for the general case of a space
{ » variables leading to the conclusion that su bject
0 the continuity of certain derivatives of the
solution to the wave equation, the latter can be
shown to be periodic or nearly periodic.

17.947.44 1902
On the Near Periodicity of Solutions of the Wave
fquation : Part 2.—S. L. Sobolef. (C.R. Acad.
lci. U.R.S.S., 30th Sept. 1945, Vol. 48. No. q,
*p. 618-620. In French.) “In an ecarlier note
isee 1901 above] it was shown that the solutions
q’\f the wave equation with constant coefficients
(ere nearly periodic. . . . In the present note a
neralization of the earlier results for the case of a
rave equation with variable coefficients is given.”

8.5 1903
| A Computer for Solving Linear Simultaneous

?guations.ﬁBerry, Wilcox, Rock & Washbumn,
pee 1927.)

‘8.5 1804
Integrating Machine for Ordinary Differential
Juations. —R. Sauer & H. Pasch. (7. Ler.

sch. Ing., 17th April 1943, Vol. 87, Nos. I5 16,
- 221-224.} DBrief description of the design and
rsting of a mechanical integrator.

8.5: 621.38 1905
[U.S] War Department unveils 18 000-Tube
bot Caleulator.—U.S. Armv Ordnance Dept.
ce 1928.)

4.26 1906

On Diffraction of Elastic Waves.—D). I. Scherman.
{ R. Acad. Sci. U.R.S.S., 30th Sept. 1545, Vol.
No. 9, pp. 626-629. In English.) A short
thematical paper on the calculation of the
btor components of a steady vibration propagated
an elastic medium.

’;'_526 1807
On the Method of van der Pol and its Application
Non-Linear Control Problems [servo mechanisms],
p. V. Bulgakov. (]. Franklin Inst., Jan. 1940,
[+ 241, No. 1, pp. 31-54.) *' The construction of
Toximate differential equations of a mechanical
electrical pseudo-linear oscillatory system with
ny degrees of freedom. . . . applicable to the
dy of the transitory or quasi-periodic processes
! not only of the periodic vibrations "’ as pre-
asly investigated.

(ihe analysis is applied to an automatically
f .
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controlled system with inertia (a servo mechanism)
in which feedbacks proportional to the departure
from the preselected state and the first and second
time derivatives of this quantity are present. [t
is shown that in the absence of continuous external
perturbations the effect of the acceleration control
is equivalent to the alteration of the constants in a
system without such control.

Periodic vibrations of the system are studied by
an "approximate lincarization ”’ of the equation
expressing the behaviour of the servo motor, and
the conditions for stability are investigated.

621.3935.4 1908

The Probability Distributions of Sinusoidal Oscil-
lations Combined in Random Phase.—2\I. Slack. (.
Instn elect. Engrs, Part 111, March 1016, Val. 93,
No. 22, pp. 70-80.) A theoretical discussion of ** the
probabilitics associated with the instantancous
value and the length of the resultant vector obtained
by combining » cosine oscillations of equal ampli-
tude and random phase relationship. It is mainly
concerned with very small values of » (= 2,3, 4,...
12), and gives, for the first time, a complete set of
curves showing the probabilities of the instantancous
value and the length of the resultant vector excecding
any given limits.”  The problem is fundamental to
multichannel transmission through a common
amplifier, the operational loading of which depends
on whether there can be simultanesus occurrence
of peak values in all the speech channels.

538.500 1 621.396.677.029.6,4 1909
Laguerre Functions in the Mathematical Founda-
tions of the Electromagnetic Theory of the Para-
boloidal Reflector.—E. Pinney. (/. 3Math. Phys.,
Feb. 1946, Vol. 25, Na. 1, PP 49-79.) The laws of
geometrical optics are not rigorously applicable for
microwave radiation within a paraboloidal reflector :
differences from experimental results are consider.
able, even for reflector diameters as great as in-135
wavclengths, The paper establishes " a beginning
point for this practical development of a more rigor-
ous paraboloidal theory”. Iixtensive bibliographies
are given for the polynominals L ,(z) and La ().

MEASUREMENTS AND TEST GEAR

621.3.011.2: 546.87 1810
Negative Resistance-Temperature Coefficient of

Thin Evaporated Films of Bismuth.—Tulley.  (See
1378.)

621.317 1811
A.LE.E. Winter Convention January 1946.—

{(Elect. Engng, N.Y., Jan. 1946, Vol 0H5. No. 1,
pPpP- 29 .. 35}  Abstracts are given of the following
papers presented at the convention - Electronically
Balanced  [Potentiometer-] Recorder  for Flight
Testing and Spectroscopy, by A. [. Williams, Ir,
Wo It Clark & K. H. Tarpley. Techniques and
IFacilities for Microwave Kadar Testing, by XL
Green, H. J. Fisher & J. Go Ferguson. Titles of
other papers are given in other sections.  For other

abstracts, see [lectronics, April 19406, Vol 14,
No. 4, Pp. 230 .. 260,
621.317 1812

A Braille Anslyzer.—\\". S. \\'urtcnbcrg‘ (Radio
Craft, March 1946, Vol. 17, No. 6, pp. 387-38K.)
An instrument for use by the blind for measuring
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direct current, p.d., and impedance. The unknown
quantity is balanced against a standard, essentially
by the use of potentiometer circuits. The out-of-
balance current is passed through earphones, and
is interrupted by a vibrator switch so as to produce
an audible note that vanishes in amplitude when
balance is reached. The potentiometer control and
circuit switches have Braille markings.
621.317.3.029.58/.62] : 621.315.213.12 1913

Apparatus for Measurements on Balanced-Pair
High-Frequency Cables in the Range 10-200 Mc/s.—
J. C. Simmonds. (J. Instn elect. Engrs, Part I,
March 1946, Vol. 93, No. 63, pp. 148-149.) Summary
of 667 of March.

621.317.3.029.63/.64 1914

Radio Measurements in the Decimetre and Centi~
metre Wavebands.—R. J. Clayton, J. E. Houldin,
H. R. L. Lamont & W. E. Willshaw. (J. Insin
elect. Engys, Part 111, March 1946, Vol. 93, No. 22,
pp. 97-117. Discussion, pp. 117-125.) A survey of
apparatus and methods used in the research labora-
tory of the (British) General Electric Co. A large
number of subjects are briefly discussed under the
headings of circuit theory, signal sources, the measure-
ment of frequency, power, impedance, and field
strength, and measurements on receivers and aerials.
The paper is followed by a long discussion.

621.317.3.029.63/.64] : 621.315.611 1915

Resonance Methods of Dielectric Measurement at
Centimetre Wavelengths.—F. Horner, J. A. Taylor,
R. Dunsmuir, J. Lamb & W. Jackson. (J. Instn
elect. Engrs, Part I, March 1946, Vol. 93, No. 63,
Pp. 149-150.) Summary of 966 of April.
621.317.33.029.63 1916

The Measurement of Impedances particularly on
Decimetre Waves.—J. M. van Hofweegen. (Philips
tech. Rev., Jan. 1946, Vol. 8, No. 1, pp. 16—24.) At
wavelengths greater than 1 m, the detuning and
damping of a tuned circuit by the impedance is
measured, using a diode voltmeter. At shorter
wavelengths, e.g. 50 cm, a screened twofold Lecher
system is used.

621.317.35 1917

Complex Waveforms : The Harmonic Synthesiser.
—H. Moss. (Electronic Engng, April 1946, Vol. 18,
No. 218, pp. 113-116.) Part 4 of a series on c.r.t.
traces. Three types of wave symmetry (alternance,
normal and skew symmetry) are illustrated, and their
application to wave form analysis discussed. For
part 3 see 3988 of 1945.

621.317.361+621.396.611.21 1918

Low-Frequency Quartz Crystals.—C. E. Lane.
(Radio, N.Y., March 1946, Vol. 30, No. 3, pp. I2,
14.) Illustrated summary of 1582 of June.

621.317.7 : 621.319.4 1919

Capacitors for Measurement.—C. G. Garton.
(Electrician, 1st March 1946, Vol. 136, No. 3535,
PP. 543-544.) An account of the reading and
discussion of an I.E.E. paper on the characteristics
and errors of capacitors used for measurement

purposes.

621.317.7 : 621.396.62 1920
Sensitive [Signal-] Tracer.—C. Zwicker. (Radio
Craft, March 1946, Vol. 17, No. 6, pp. 393-394.)

July, 1946

Description and circuit diagram of a tracer for use |
in servicing receivers.

621.317.7 1 621.396.82 1 551.57 :629.135 1921 |

{U.S.] Army-Navy Precipitation-Static Project: !
Part 2—Aircrait Instrumentation for Precipitation- 4
Static Research.—Waddel, Drutowski & Blatt,
(See 1992.) .

EEE

621.317.725 : 621.385 1922

Converting D.C. [volt] Meter to A.C. V.T.V. Use.—
W. M. Breazeale. (Communications, March 1946,
Vol. 26, No. 3, pp. 38-39.) - A circuit comprising a
triode cathode follower that rectifies the signal, |
and a pentode cathode follower that operates the |
d.c. meter. Diode overload protection is included. ;
621.317.761.029.62/.64 . 1923 |

The Measurement of Frequencies in the Range il
100 Mec/s to 10 000 Mec/s.—L. Essen & A. C. Gordon- ¢
Smith. (]. Instn elect. Engrs, Part 1, March 1946, |’
Vol. 93, No. 63, p. 147.) Summary of 679 of March. |

621.317.763.029.62/.64] : 621.396.611T 1924 /
Cavity-Resonator Wavemeters.—L. Essen. (Wire- |
less Engr, May 1946, Vol. 23, No. 272, pp. 126-132.) |
A detailed description of ** four simply constructed !
cavity-resonator wavemeters covering the frequency |
ranges 10 000 Mc/s—4 000 Mc/s, 5 600 Mc/s-2 000 Mc/s, il
2 700 Mc/s—1 ooo Mc/s and 1 0oo Mc/s—200 Mc/s.
The mode of resonance employed is the hybrid |
between the cylindrical 7My, mode and !
the coaxial TM,, mode, and the frequency ||
variation is effected by the axial movement of a ;
plunger attached to a micrometer head. For the |
first three wavemeters the plunger is of a non- |
contact design, thus obviating the necessity for a |
good electrical contact which has hitherto caused: |
considerable manufacturing difficulties. The ||
setting accuracy of the instruments is shown to be
better than 1 part in 104 of frequency throughont |
the greater part of the range.” t

621.317.79 621.39 1925+
New Test Equipment Circuits.—(Radio, N.Y. ||
March 1946, Vol. 30, No. 3, p. 30.) Circuit diagramg |
of an intermodulation analyser and a dual RC |
sine-wave signal generator. ;
621.396.611.21 : 621.396.615.14 1926
Frequency Stabilization at 450 Mec/s.—P. B. |
Myers. (Electronics, April 1946, Vol. 19, No. 4, |
PP.- 214..216.) Generator using the fifth harmonic |
of a 10-Mc/s crystal with two electronic triplers. |
The output at 450 Mc/s is as stable (2.5 parts in 109/
as the crystal’s fundamental frequency. :

OTHER APPLICATIONS OF RADIO AND c
ELECTRONICS f

5185 1927 ’;\
A Computer for Solving Linear Simultaneous ! |
Equations.—C. E. Berry, D. E. Wilcox, S. M. Rock |
& H. W. Washburn. (/. appl. Phys., April 1946, ’
Vol. 17, No. 4, pp. 262-272.) DBasic electrical |||
circuits for representing the mathematical relations |/
are given, and a commercial model of a 12-equation ||
computor described. This may be applied to any (i
problem involving simultaneous linear equations, (|
and it is found that solving 12 equations requires |
only 1/4 to 1/7 of the time required by conventional }
methods.
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518.5: 621.38 T TRV 1928  p. 98) Abstract in Electronic E , May 1046,
i [U.S.] War Department unveils 18 000-Tube Robot ) : A S By e

) Caleulator.—U.S. Army Ordnance Dept. (Elec-
i tromics, April 1946, Vol, 19, No. 4, pp. 308..314))
. Description of the Electronic Numerical Integrator
;and Computer (Eniac) designed for aiding ordnance
'calculations. It is 4 digital machine, performs g
single addition in I/5000 sec, and can carry out
ymore than 107 additions or subtractions of ten-
'figure numbers in 5 minutes. The arithmetic,
memory, and control elements are described, and

the use ofpunched cards for external memory is
noted. '

53 - 6](73) 929

1
" American Trends of Development in the Physical
ciences.—Overbeck. (See 2073.)

621.3 : 629.13 1930
._Air Forces’ Needs in Electric Equipment.—
‘k‘;,. C. Crom, Jr.  (Elect. Engng, Ny Jan. 1946,

ol. 65, No. 1, pp. 17-22.) The substance of a
lecture reviewing control, Communications, and
navigation.

121.317.39 1931
_ Electrical Non-Destructive Testing of Materials.—

R. Polgreen & G. M. Tomlin.  (Electronic
‘ngng, April 1946, Vol. 18, No. 218, pp. 100-1035.)
The correct correlation between the clectrical and
nagnetic properties of the materials and the
orresponding physical properties, which the instru-
jrents are required to measure, is dealt with in
eneral. Details are given of a magnetic sorting
ridge for testing the chemical Ccomposition, hard-
ess and tempering of springs, valves, and gudgeon
ins for internal combustion engines. Also de-
tribed are an rf. method for detecting and
ieasuring longitudinal cracks, laps, or seams in
niform-cross-section conductors of any length, and
lameters ranging from 1/8 inch to 6 inch, the
ait layer-thickness meter for measuring non-
lagnetic coatings on a magnetic base, and an
cectronic micrometer for the continuous measure-
vent of metal foil thickness.

THS
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P1.318.572 1 778 1932
|Spectrograph Exposure Control.—J]. R. Cosby.
lectvonics, April 1946, Vol. 19, No. 4, PP. 123-125.)

semi-automatic device for obtaining duplicate
posures of spectrographic plates despite variation
source intensity. The current through a photo-
1l exposed to the light source charges the grid of
cold-cathode tube which ultimately fires, operates
ratchet counter, and re-establishes its initial
erating condition. The exposure is ended after a
edetermined number of impulses.

I.365.5 + 621.317.39 1933
A.LE.E. Winter Convention January 1946.—
Mect. Engng, N.Y., Jan. 1946, Vol. 635, No. 1,
- 29..35.) Abstracts are given of the following
jpers presented at the convention :—Induction
ating of Long Cylindrical Charges, by H. F.
'm. Stress Measurement by Electrical Means,
])S. B. Williams & R. E. Kern. Titles of other
DETs are given in other sections.

For other abstracts see Electvonics, April 1946,
. 19, No. 4, PP- 230..266.

;[,365[.5 + .92 1934

j%ole of Automatic Rematching in H.F. Heating.—
Mittelman. (Elect. World, N.Y., 4th Aug. 1945,

i
)
]
|
5
e

Vol. 18, No. 219, p. I55.

621.365[.5 4 .92 1935

High-Frequency Electric Heating.—(Electrician,
8th Feb, 1946, Vol. 136, No. 3532, Pp. 351-354.)
A number of industrial applications are discussed,

621.365.5 - 621.365.92] : 621.396.662 - 1936

AF.C. for R.F. Heating.—S. I. Rambo. (Elec-
tronics, April 1946, Vol. 19, No. 4, pp. 120-122))
The changing load during a heat cycle makes some
form of frequency control essential to avoid inter-
ference with communication services. Crystal
oscillators with power amplifiers may be suitable
for low powers. Mechanical variation of the tuning
circuit is cheaper and simpler for powers over about
10 kW. A practical system using a reversible motor
is outlined, and a method of regaining control when
the frequency is outside the bandwidth of the
discriminator is described,

621.365.52 1937

Steel Furnaces : Coreless Induction Type.—
M. J. Marchbanks. (Elect. Rev., Lond., 19th &
26th April 1946, Vol, 138, Nos. 3569 & 3570,
PP. 603 & 641.) Summary and discussion of an
LE.E. paper. ) ’

621.365.52 1938

H.F. Inductor Heating.—(Elect. Rev. Lond., 1 5th
March 1946, Vol. 138, No. 3564, PP. 399—403.) Special
attention is given to cases where only part of the
object requires heat treatment. The equipment
described (Birlec Ltd.) includes a spark-gap type
for uncritical operations, frequency up to 100 kc/s,
and h.f. alternator, frequency up to 12 kcfs for
heating more than 200 1b of metal per hour, and a
valve generator, frequency above 12 kcfs, for
heating less than 200 1b per hour.

621.365.92 : 664.6 - 1939

R.F. Heating in Bakery Industry.—V. W." Sher-
man. (Electronics, April 1946, Vol. 19, No. 4,
pp. 166..186.) A survey of applications and costs,
Report of lecture. .

621.38 + 621.395/.396] {43) : 06.064 1940

Exhibition of German Electronic Equipment.—
P. I. Nicholson. (Electronic Engng, May 1046,
Vol. 18, No. 219, Pp. 156-157.) An account of
the exhibition at Earls Court, which included radio
components, valves, relays, communications. equip-
ment, acoustic instruments, infra-red equipment,
radio navigational aids and control units for rockets
and other missiles.

621.38 4- 621.396 ' 1941
Electronics.—(Gen. elect. Rev., Jan. 1946, Vol. 49,
No. 1, pp. 54-58.) Annual review of developments.

621.38: 62 ) 1942

Electronies in Engineering.—(Engineer, Lond.,
25th Jan. 1946, Vol. 181, No. 4698, pp. 82-83.)
Description of some instruments designed by the
(British) General Electric Co., including magnetic
sorting bridge, r.f. crack detector, film thickness
meter, and metal thickness meter,

621.383 : 551.576 ’ 1943

The Cloud Range Meter.—F. J. Moles. (Gen,
elect. Rev., Apr. 1946, Vol. 49, No. 4, PP. 46—48.)
An optical device analogous with radar, Very
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intense light flashes of one microsecond duration
are produced by a high-voltage spark gap at the
focus of a paraboloidal reflector. The beam is aimed
at the cloud and the flashes are reflected back to a
receiving paraboloidal mirror with a photocell at
its focus. Both mirrors are mounted on the same
support, point in the same direction, and move
together. The pulses from the photocell are
amplified in a high-gain video amplifier and dis-
played on a c.r. oscillograph. The timebase sweep
is started in synchronism with the transmitted
pulse, so the position of the reflected pulse along
the sweep is a measure of the cloud distance; a
calibrated scale on the mirror support gives the
cloud elevation. The whole apparatus is compact
and transportable.

621.385.833 1944

The Measured Characteristics of Some Electro-
static Electron Lenses— Discussion.—K. Spangen-
berg. (FElect. Comm., 1945, Vol. 22, No. 4, pp.
379-380.) Discussion of 1204 of 1944 (Spangen-
berg & Field) explaining an apparent discrepancy,
and correcting a typographical error.

621.385.833 1945

Calculation of Fields of the Simplest Electro-
static Lenses.—A. Vlasov. (J. Phys., U.S.S.K.,
1945, Vol. 9, No. 1, p. 60.) Abstract of a paper of
the Acad. Sci., U.S.5.R.

621.385.833 1946
A Short Magnetic Lens with a Minimum Spherical

Aberration.—A. Vlasov. (J. Phys.,, U.S.S.R., 1945,

Vol. g, No. 1, p. 60.) Abstract of a paper of the

Acad. Sci.,, U.S.S.R.

621.385.833 1947
Further Improvement in the Resolving Power of

the Electron Microscope.—]. Hillier. (]. appl.
Phys., April 1946, Vol. 17, No. 4, pp. 307-309.)

621.385.833 1948

Electron Microscope of the State Optical Insti-
tute.—V. Vertzner. (J. Phyvs., U.S.S.R., 1945,
Vol. g, No. 1, p. 60.) The instrument gives a

magnification up to 25 ooo with a resolving power
of 75-1004, providing two microphotographs per
charge of the camera. In an investigation of the
evaporation of silver on a celluloid film, particle
dimensions of 75-3004A with separations of 2004

were noted, corresponding to 13 pg/cm?  Abstract
of a paper of the Acad. Sci.,, U.S.S.R.
621.385.833 | 1949

.A Shadow-Casting Adaptor for the Electron
Microscope.—T. F. Anderson. ([tev. sci. Instrum.,
Feb. 1946, Vol. 17, No. 2, pp. 71-72.)

621.385.833 1950

Preparation of Electron Microscope Specimens for
Determination of Particle Size Distribution in
Aqueous Suspensions.—A. M. Cravath, A. E. Smith,
J. R. Vinograd & Jj. N. Wilson. (J. appl. Phys.,
April 1946, Vol. 17, No. 4, pp. 309-310.)

621.385.833 1951
Electron Microscope and Investigation of the
Structure of Ceramic Materials.—I. I. Kitaigorodsky.

(C. R. Acad. Seci. U.R.S.S., 20th Sept. 1945,
Vol. 48, No. 8, pp- 563-564. In English.)
621.385.833 : 537.533 : 1952

Field-Emission of Electrons.—P. Lukirsky. (/.
Phys., U.S.S.R., 1945, Vol. 9, No. 1, pp. 50-60.)

The field-emission current from a metal usually
takes place at lower fields than is required by the
Fowler-Nordheim theory because of surface rough-
ness. With smooth spheres, theoretical values of
the current agree with experiment. Complex
cathodes were investigated and current resulted at
field strengths of 10% Vjcm. The energy spectrum
of the emitted electrons and field emission from
single crystals was examined in relation to the field-
emission electron microscope. Abstract of a paper
of the Acad. Sci., U.S.S.R.

621.386.1 : 6 1953

Prague Conference on the Use of X-Rays in the
Metal Industries.—V. Vand. (Nature, Lond.,
30th March 1946, Vol. 157, No. 3987, pp. 415—416.)
621.396.9 : 529.781 1954

Pocket Radio Watch.—E. A. Witten. (Radio
Craft, March 1946, Vol. 17, No. 6, p. 389.) Non-
technical description of proposed broadcast time-
signal service that would operate with pocket
receivers.

621.396.91 : 550.37 1955

Radio-Sonde Recording of Potential Gradients.—
K. Kreielsheimer & R. Belin. (Nature, Lond.,
23rd Feb. 1946, Vol. 157, No. 3982, pp. 227-228)
The modulation frequency of the balloon trans-
mitter is varied by changes in the modulator grid
potential caused by passing the current due to a
point discharge through a resistor. The discharge
is initiated by a field of 3 V//em with a 64-ft collector
wire. A sample record of a balloon flight through
an isolated CuXNb cloud is shown.

621.396.933.2 : 621.390.91 1956
‘The Application of Ulira-Short-Wave Direction
Finding to Radio Sounding Balloons.—Smith-Rose
& Hopkins. (See 1864.)

621.398 + 621.396.932 1957
The Engineering Work of the Clyde Lighthouses
Trust,—Stevenson. (See 1862.)

621.3.078 : 54 1958

Principles of Industrial Process Control. [Book
Review]—D. P. Eckman. J. Wiley & Sons,
New York, 1945, 237 pp., $3.50. (/. sci. Instrum.,
Jan. 1946, Vol. 23, No. 1, p. 18.  Electronic Indusir,
Feb. 1946, Vol. 5, No. 2, pp. 161-162.) ... deals
essentially with the design and operation of con-
trollers and control instruments which are used in
the chemical industry.”

621.365.92 1959

Capacity Current Heating. [Book Review]—
T. H. Messenger & ID. V. Onslow. British Elec-
trical & Allied Industries Research Assn., London,
1945, 9s. (Engineering, Lond., 7th Dec. 1945
Vol. 160, No. 4169, p. 474.) Summarizes available
information on existing applications. The report
is in three sections dealing with theory, applica-
tions, and equipment costs, and contains a biblio-
graphy of 241 items.

621.388.833 1960

Electron Optics and the Electron Microscope.
[Book Review]—V. K. Zworykin, G. A. Morton,
E. G. Ramberg, J. Hillier & W. A. Vance. John
Wiley & Sons, New York, 754 pp., §10.00. (Proc.
Inst. Radio Engrs, N.Y. Part II, April 1946,
Vol. 34, No. 4, p. 212.)
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PROPAGATION OF WAVES

" 621.396.1T + 621.396.67 1961
F The Ratio between the Horizontal and the Vertical
! Electric Field of a Vertical Antenna of Infinitesimal
) Length Situated above a Plane Earth.—Niessen.
| (See 1769.)

| 621.396.1T 1962
. On the Propagation of Radioc Waves along an
, Imperfect Surface : Part 3.—L. Feinberg. (/. Phys.,
[ U.S.S.R., 1945, Vol. g, No. 1, pp. 1-6.) This part
/ deals with the effective path of the ground ray.
It is suggested that the earth regions immediately
surrounding the transmitter and receiver are of
much greater importance than the rest of the inter-
vening path. The analysis is based on Sommer-
feld’s theory, but has limited application as it
applies only for large numerical distances where
ithe integrals involved may be approximated by

E July, 1946
,

asymptotic formulae. The parameters character-

izing an imperfect intermediate region of the path .

.are negligible only in so far as the assumed perfect
initial and final regions have the dimensions for
!Which the numerical distances, calculated with
:respect to the properties of the intermediate region,
tare large compared to unity. For previous work
isee 2529/2531 of 1945.
1621.396.11 1 061.6 1963
Interservice Radio Propagation Laboratory.—
(/. Franklin Inst., Jan. 1946, Vol. 241, No. 1,
pp. 62-63.) An account of the laboratory set up
at the National Bureau of Standards during the
war to supply radio propagation information to
the Armed Forces.

521.396.11 : 551.51.053.5 1964
| Forecasting for Radio.—M. G. Morrow. (Sci.
Wews Lett., Wash., 13th Apr. 1946, Vol. 49, No. 13,
PP- 234-235.) Simple account of the predictions
based on ionospheric and solar observations.

521.396.IT : 551.51.053.5 1965
Short-Wave Conditions.—T. . Bennington.
{Wireless World, April 1946, Vol. 52, No. 4, p. 124.)
Propagation conditions are forecast for April 1946,
vith tables of maximum usable frequencies. Con-
litions occurring in February are described, in-
luding the effect of a large sunspot group.

)21.396.11 © 551.51.053.5 1966
Low-Level Reflections Observed at Christmas
island.—Peavey. (See 1841.)

21.396.11 : 551.51.053.5 1967
Intense Scatter in E,-Region at Christmas Island.
—Peavey. (See 1840.)

121.396.11 : 551.53.051.5 1968
zshort Period Fluctuations in the Characteristics
_f Wireless Echoes from the Ionosphere.—7T. 1I..

;

ickersley & F. T. Farmer. (Proc. roy. Soc. A,
jrst Aug. 1945, Vol. 184, No. 997, PpP- 196-217.)

spaced-frame direction-finder system is used
ith a twin-channel amplifier and c.r.t. display.
fhe phases and amplitudes of the e.m.f.s in the
erial system can be determined from the elliptical
Face, by using appropriate aerial connexions.
'ulse transmissions can be examined by means of
:ll adjustable gating device that desensitizes the
‘;;ceiver for all but about 15 us of the timebase
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cycle. Rapid changes in polarization and direction
can be studied.

F-layer echoes show little change in character-
istics over a period of about 20 seconds, abnormal-L
and scatter reflections change in one second or less,
but a continuity of phase was noticed cven during
the most rapid changes. The scatter echoes show
remarkable variability of phase and direction.
Skellett’s suggestion (1752 of 1938) of meteoric
origin of these echoes seems unlikely, as meteoric
velocities of roo km/s would be required.

621.396.T1 : 523.76 : 551.51.053.5 1969
The Solar Eclipse of 1945 and Radio Wave
Propagation.—Smith-Rose. (See 1831.)

621.396.11.029.56/.53 1970

The NBS-ARRL Radio Observing Projects.—
T. N. Gautier, Jr. (QST, Apr. 1946, Vol. 30, No. 4,
pp. 18-23.) Since r194I, members of American
Radio Relay League observed signal strengths and
the highest {requencics received in the band 1.5-30
Me/s.  In 1943 similar observations were started
using transmitter WWYV (2.5, 5, 10 and 15 Mc/s).
Charts show how the observations agreed with the
maximum usable frequencies and the lowest useful
high frequencies forecast by the National Bureau of
Standards. See also J. Franklin Inst., March 1946,
Vol. 241, No. 3, pp. 243-244.

621.390.11.029.6.4+621.396.24+621.385.1 1971

Simultaneous Use of Centimeter Waves and
Frequency Modulation.—A. G. Clavier & V. Altov-
sky.  (Elect. Comm., 1945, Vol. 22, No. 4, pp. 326—
338.) English translation of 4oz of February.

621.396.11.029.64 © 551.577 1972

The Effect of Rain upon the Propagation of Waves
in the 1- and 3-Centimeter Regions.—S. D. Robert-
son & A. P. King. (Proc. Inst. Radio Lngrs, N.Y.,
Part I, April 1946, Vol. 34, No. 4, pp. 178-180.)
Observations were made on wavelengths of 1.0g cm
and 3.2 cm over sufficiently short paths {1260 ft and
9oo ft) to obtain uniformity of rainfall. There was a
definite correspondence between heaviness of rainfall
and attenuation of the radio signal on both wave-
lengths, the effect being greater on the shorter
wavelength. Kesults were obtained mainly from
two heavy storms, and mean values deduced from
them were 0.05 db/mile path loss per mm/hr rainfall
for A = 3.2 ¢cm and 0.3 db/mile per mm/hr for A =
1.09 cm. During extremely heavy rain the attenua-
tion was roughly 5 and 30 db/mile respectively
for the two wavelengths.

621.396.11.029.04 1 551.577 1973

Propagation of 6-Millimeter Waves.—G. 1.
Mueller. (Proc. Inst. Radio [ngrs, N.Y ., Part I,
April 1946, Vol. 34, No. 4, pp. 181-183.) Observa-
tions on the effect of rainfall on waves of length
0.62 cm were made over a 1200-{t path. The method
used was similar to that of Robertson & King (sce
1972 above}) and gave a mean value of 0.6 db/mile
attenuation per mm/hr rainfall. The nonlincarity
of the attenuation/wavelength curve found in a
comparison with the results of Robertson & King
is explained qualitatively in terms of the relative
influence of scattering and absorption by the drops.
Atmospheric absorption was found to be small
(perhaps 0.2 db/mile) compared with loss due to
rain.

o o
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RECEPTION This may be done either by C(_)nt_inuous variation of
phase or by continuous variation of tube trans-
621.396.1 . . L. 1974 onductance from positive to negative. The result
CAA Alaskan Diversity Receiving System : Part  j5a conversion transconductance which is twice as
R.—Ivers. (See 2002.) high as had heretofore been believed ideal. Further-
; - more, if the phase-reversal rate is made by any
621.396.11.029.644021.396.24-621.385.1 1975 local-oscillator

Simultaneous Use of Centimeter Waves and

Frequency Modulation.—Clavier & Altovsky. (See

1971.)

621.306.61.029.62 1976
The “ Tiny Tim >* Handie-Talkie.—Haist. (See

2063.)

621.306.62 4+ 621.395.92 1977
Radio Hearing Aid.—Montani. (See 1763.)

621.396.62 1978

Radio Design Data presented in Chicago.—
(Electronics, April 1946, Vol. 19, No. 4, pp. 216. .
224.) Abstracts of papers on f.m. receiver design,
trends in receiver response, and intermodulation
effects in audio amplifiers presented at the Con-
ference of the Chicago Section of the I.R.E.

621.306.621 1979

LR.E. Winter Technical Meeting 1946.—(Com-
munications, Feb. 1946, Vol. 26, No. 2, pp. 22 .. 66.)
Abstracts of some of the papers read. For titles,
see 1649 of June. '

621.396.621

Station Design and Planning : Parts 4 & 5,
The  Amateur Bands Receiver.—W. H. Allen.
(R.5.G.B. Bull., March 1946, Vol. 21, No. 9, pp.
138-141, April 1946, Vol. 21, No. 10, pp. 154-156.)
A general account of the desirable features with
elementary hints and suggestions for obtaining
good performance, and notes on the design of a.f.
stages. For previous parts see 1058 of April, 1801
and 2067.

1980

621.396.621 1981

Super-Reflex Radio.—W. T. Connatser. (Radio
Craft, March 1946, Vol. 17, No. 6, pp. 403..424.)
Description and circuit of a three-valve super-
heterodyne broadcast-receiver,

621.396.621 1982
Hi~Fi T.R.F. Tuner.—W. F. Frankart. (Radio
Craft, March 1946, Vol. 17, No. 6, pp. 401, 415.)
Circuit diagram and constructional details of a
three-stage tuner for a.m. broadcast reception.

621.306.621 1983
Radio Data Sheet 833.—(Radio Craft, March
1946, Vol. 17, No. 6, p. 395.) Servicing data for

(U.S.) General Electric receivers 100, 10T, 103
and 10j3. .
621.396.621 : 621.396.619.018.41 1984

F.M. Radio Service.—]. King. (Radio Craft,
March 1946, Vol. 17, No. 6, pp. 391, 443—444.)
Some instructions for servicing f.m. receivers,
indicating the main differences between a.m. and
f.m. receivers.

621.396.621.53 _ 1985

Superheterodyne Frequency Conversion using
Phase-Reversal Modulation.—E. W. Herold. (Proc.
Inst. Radio Engrs, N.Y., Part I, April 1946, Vol. 34,
No. 4, pp. 184-198.) “* The principle of conversion
herein described is to reverse the phase of the signal
output periodically at a rate which differs from the
signal frequency by the intermediate frequency.

integral multiple of an applied
frequency, equally good conversion is obtained at a
harmonic of the local oscillator without spurious
responses at any other harmonic than the one
chosen. An electron tube with a multi-humped
characteristic has been devised as a means to this
end since the transconductance characteristic will
then vary from positive to negative as the control
voltage is varied. An analysis of such a tube is
carricd out in detail, including the effect of fluctua-
tion noise. ' .

‘““The analysis shows that the new conversion
method doubles the conversion gain possible in a
tube with a given maximum transconductance.
In an ideal case with no second-stage noise, the
signal/noise ratio is as good as with the same tube
used as amplifier ; even in practical cases, the mixer
is only 10%—20% poorer than the amplifier.  This
is in contrast with conventional mixer methods in
which the signal/noise ratio is from two to three
times poorer than when the same tube is used as
an amplifier.

“ Conversion at a harmonic may also be achieved
with high gain but it is found that the signal/
noise ratio is not as favourable as with fundamental
operation.”

621.396.621.53 1986
Non-Linear Analysis.—H. Stockman. (Radio,
N.Y., March 1946, Vol. 30, No. 3, pp. 14, 47.)
Tllustrated summary of 1492 of June.
621.396.621.53.029.58 1987

A Band Pass 28-Mec/s Converter.—B. Goodman.
(QST, Apr. 1946, Vol. 30, No. 4, pp. 44..120)
The construction of a fixed-tune, two-stage amplifier
using staggered, single-tuned, low-Q circuits to
obtain a pass-band 4 1.25 Mc/s at 29 Mcfs. A
triode oscillator and a pentode mixer convert the
signal frequency to-7.3 + 1.25Mc/s. A conven-
tional communication receiver follows the converter.

621.396.622.71 1988

A Low-Distortion Diode Detector.—R. Knowles.
(R.S.G.B. Bull., Jan. 1946, Vol. 21, No. 7, p. 108.)
An arrangement of a double-diode-triode (HL41/DD)
to provide an efficient detector free from peak-
clipping. A capacitor connected in the cathode
circuit ensures that the input conductance, and
therefore the damping of the tuned circuit, is small.

621.390.622.71 1989
Low Distortion Diode Detector.—R. G. Kitchenn :

F. A, Ruddle. (R.S.G.B. Bull., April 1946, Vol. 21,

No. 10, p. 161.) Correspondence on 1988 above.

621.396.82 1990
" Beat-Frequency Interference Chart.—D. Barton.
(Electronics, April 1946, Vol. 19, No. 4, p. 162.)
Chart showing possible interfering signal frequencies
when using a receiver with an if. of 445 kc/s,
tuned within the range 550 to 1 600 kefs. The
curves are computed from formulae in 1879 of
1941 (Adams).

621.396.82 : 551.57 : 620.135 1991

(U.S.] Army-Navy Precipitation-Static Project :
Part 1—The Precipitation-Static Interference

{l
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 Problem and  Methods for Its. Investigation.— this cause vary rapidly and can be very high (e.g.
R. Gun%, W. C;\/'HX?H g: (:E }D i{ln_ier. (6P7\o/c.11nst. ~3 000 V/cm) for short periods.

\ Radio Engvs, N.Y., Part I, ; Pril 1946, Vol. 34, .

"No. 4, pp. 156-161.) The general nature of the 021.396.82: 621.396.619.018.41 . 1994
| project is reviewed, and the main linés of investiga- hInterferenCe In Frequency Modulation.—N. Mar-
»tion discussed. One of the most important causes Shand. (Communications, Feb. 1946, Vol. 26,

of precipitation static is the corona discharge which
follows charging either by thunderstorms or by
frictional electrification of the plane in flying through
normal precipitation. Details of investigations on
the various types of charging and discharging are

given in ensuing papers.  See 1992, 1993, and
three other papers to be published later.
621.306.82 1 551.57 : 629.135 : 621.317.7 1992

b [U.S.] Army-Navy Precipitation-Static Project :
art &—Aireraft Instrumentation for Precipitation=
Static Research.—R. C. Waddel, R. C. Drutowski
& W. N. Blatt. (Proc. Inst. Radio Engrs, N.Y.,
art I, April 1946, Vol. 34, No. 4, Pp. 161-166.)
lectric-field meters and wick dischargers measure
he intensity and direction of the electric field, and
an artificial charger simulates autogenous charging
ponditions.  ““ A radio-noise meter is used to
neasure the interference level associated with
recipitation static. Search electrodes, termed
iatches and probes, provide both integrated and
i‘_etailed information on the charging processes
toncerned when precipitation strikes solid surfaces.
\n air-conductivity meter is provided for measuring
he conductivity and ion content of the atmosphere,
4 accelerometer utilizing . a telegauge tube
1easures turbulence. Data from the above and
ther instruments are brought to a central meter
anel and intermittently photographed in flight.
his photo-observer is supplemented by a disk
vice recorder.”
, Some details are given of the various instruments
ied.

'1.396.82 1 551.57 1 620.135 1993
'[U.S.] Army-Navy Precipitation-Static Project :
art 3—Electrification of Aircraft flying in Pre-
pitation Areas.—R. G. Stimmel, E. H. Rogers,
E. Waterfall & R. Gunn. (Proc. Inst. Radio
ngrs, N.Y., Part 1, April 1946, Vol. 34, No. 4,
). 167-177.) The main cause of electrification
using precipitation static is friction between the
‘craft and particles of snow and ice. The charging
aracteristics of typical aircraft flying through
y snow are given and correlated with reliable
ta obtained on the ground under controlled
nditions. It is shown that the charging depends
th in rate and sign on the material of the surface
the aircraft. It was Possible to make a non-
irging aircraft by coating part of the surface
b colloidal silica, so that the charging of the
tted and uncoated parts balanced, but the con-
nination of the surface after ordinary servicing
the aircraft destroyed the non-charging property.
'he charging current is a maximum at about
- to —10°C under otherwise similar conditions.
der most conditions the charging current in-
1ses as the cube of the air speed.

ischarge first occurs by thermal ionization of
' exhaust gases, and then, at higher voltage
dients (¢.g. ~ 200 V/cm), corona from aerials,
g -and propeller tips, etc., carries the main dis-
1ge. Discharge by convection and atmospheric
ductivity are unimportant.

harging due to thunder conditions are discussed
Jﬂy.» The fields at the aircraft surfaces due to

e e

ST T

No. 2, pp. 38-40, 42.) A theoretical comparison
of fm. and a.m. receiver responses to adjacent-
carrier, random-noise, and impulse-noise types of
interference. " The signal/noisé ratio is in each case
greater for f.m., particularly if de-emphasis is used.
This paper is a sequel to 1675 of June.

621.396.82 : 621.396.619.018.41 1995

Effect " of Common-Channel Interference on Fre-
quency Modulation Broadcasting.—A. L. Durkee.
(Proc. Instn Radio Engrs, Aust., March 1946, Vol.
7, No. 3, pp. I0-11.) Reprint of 2591 of 1945.

0621.396.823 : 621.365 : 621.315.551 1996

Interference with Broadeast Reception by Elec-
trical Heating Apparatus.— W Gerber & A. Werth-
miiller. (Tech. Mitt. schweiz. Telegy. Teleph. Verw., 1st
Dec. 1945, Vol. 23, No. 6, pp. 241-247. In German.)
Domestic receivers usually take a considerable part
of their h.f. power from the house power-supply
wiring system. Consequently, interférence can be
caused by variations in the h.f. currents in the house
wiring, resulting from periodic variation of the
h.f. impedance of the wiring. Hum interference
due to this cause is estimated to affect 209, of
broadcast receivers. The hum tunes in with a
received signal, and is sometimes thought by the
listener to be due to modulation of the transmitter.
It has' previously been shown by the writers’
department (evidently the Swiss Post Office
no reference is given to previous publications)
that such interference is almost entirely associated
with domestic heating appliances, and is due to
the use of ferromagnetic alloys for the heating
elements. The h.f, impedance of these elements
varies with permeability, the pPermeability depends
on the temperature of the heater, and the tem-
perature varies at double the frequency of the
alternating heating current. The ferromagnetic
properties of the nickel-chromium-iron heater-wire
alloys are discussed, and recommendations made
for the selection of non-magnetic types. The
nature of the interference modulation is discussed
in some detail. The shunting of heating devices
with by-pass capacitors is an effective method of
reducing the interference,

STATIONS AND COMMUNICATION SYSTEMS

621.39 : 623.6 1997

Infantry Combat Communications.—R. E. Willey,
(Elect. Engng, N.Y., Jan. 1946, Vol. 65, No. 1,
Pp. 1-7.) A description of the radio and line,
telephone and telegraph equipment used by the
U.S. infantry. The range, frequency, and power
output of various radio sets are given together
with their uses in combat. Examples are quoted
of communication problems encountered in action
and unorthodox methods used in overcoming them.

621.395.1

Communication System.-—T. W. W. Holden. (Radio,
N.Y., March 1946, Vol, 30, No. 3, PDP. 29, 48.)
A device for securing voice transmission,
using a frequency band much narrower than that
usually required, by leaving repetitious "’ waves
out of the transmission and reintroducing them at
the receiver. Summary of U.S. Patent 2 387 906.

e e YR
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621.395.4 1999 development in television and in f.m. transmission

The Probability Distributions of Sinusoidal Oscilla-

tions Combined in Random Phase.—Slack. (See
1908.)
621.395.44 2000

The Unit Bay 1B Coaxial Cable Transmission
System : Part 3.—R. A. Brockbank & C. F. Floyd.
(P. O. elect. Engrs’ J., April 1946, Vol. 39, Part 1,

pp. 14-17.) Continuation of 184 of January,
describing the terminal repeater station equipment.
621.396.1 2001

Frequency Service Allocations.—P. D. Mliles.

(Proc. Inst. Radio Engrs, N.Y., Part 11, April 1946,
Vol. 34, No. 4, pp. 188-192.) An account of the
principles underlying the (U.S.) Federal Communi-
cations Commission’s plan for frequency allocation
announced in May, 1945.

621.396.1 2002
CAA Alaskan Diversity Receiving System :
Part 2.—]. Ivers. (Communications, Feb. 1940,

Vol. 26, No. 2, pp. 56-58, 61.) The rectified outputs
from the eight diversity receivers are combined
and used to key the output from an a.f. oscillator.
The outputs from a number of diversity systems
may be transmitted over one telephone line, using
highly stable Wien-bridge oscillators on different
audio frequencies. For part 1 see 1669 of June.

621.396.11.029.64 + 621.396.24 + 621.385.1 2003
Simultaneous Use of Centimeter Waves and Fre-

quency Modulation.—Clavier & Altovsky. (See
1971.)
621.396.61.029.58 2004

200-Kilowatt High-Frequency Broadcast Trans-
mitters.—Romander. (See 2001.)

621.396.619.16 2005
Pulse [width] Modulation.—A. T. Hickman.
(R.S.G.B. Bull., April 1946, Vol. 21, No. 10, pp.
150-153.) A typical modulation circuit is de-
scribed and the frequency spz2ctrum analysed.

621.396.619.16 2006

Pulse Modulation.—* Cathode Ray”. (Wireless
World, April 1946, Vol. 52, No. 4, pp. 113-117.)
A-discussion of the various types of modulation,
explaining the advantages of pulse modulation at
very high frequencies.

621.3960.721 2007

Mobile 2 to 18 Mc/s Radioteletype for Long-
Range Operation.—H. L. Landau. (Communica-
tions, Feb. 1946, Vol. 26, No. 2, pp. 36..74.) The
AN/MRC-2, designed for tactical army use, has
been installed in a railway coach and in an aircraft.
A 2-kW transmitter, with frequency-shift keying,
and dual space-diversity receivers are used. The
transmitter is remotely controlled, and can be
converted for hand keying.

621.390.82 : 621.396.619.018.41 2008
Interference in Frequency Modulation.—Mar-

chand. (See 1994.)

621.396.97(73) 2009

Broadcasting in U.S.A.—Report on Post-War
Trends.—A. Dinsdale. (Wireless WWorid, April 1946,
Vol. 52, No. 4, pp. 132-135.) The economic posi-
tion of American broadcasting, with its great
dependence on advertising rents, is such that rapid

is unlikely.

SUBSIDIARY APPARATUS

53 4+ 0] (73) 2010
American Trends of Development in the Physical
Sciences.—Overbeck. (See 2073.) {

2011
(See 1867.)
621-526 2012

On the Method of van der Pol and its Application fi
to Non-Linear Control Problems [servo mechanisms].

531.78.8 $ 539.164.92
Radium-Type Vacuum Gage.—Mellen.

—Bulgakov. (See 1907.) i

!

621-520 2013
Theory of Servo Systems.—A. L. Whiteley.

(Electrician, 29th March 1946, Vol. 136, No. 3539,
pp. 823-824.) Summary and discussion of an
L.E.E. paper. '

/]
621.3 2014 [

AILE.E. Winter Convention January 1946.—
(Elect. Ewgng, N.Y., Jan. 1046, Vol. 65, No. 1, ]}i
pp. 29..35.) Abstracts are given of the following 1|
papers presented at the convention :—Applications |
of Thin Permalloy Tape in Wide-Band Telephone ‘»\:
and Pulse Transformers, by A. G. Ganz. A B-H ’
Curve Tracer for Magnetic-Recording Wire, by (|
T. H. Long & G. D. McMullen. An Automatic [
Oscillograph with a Memory, by A. M. Zarem.
Electronic Generator Voltage Regulator, by J. E.
Reilly and C. E. Valentine. Titles of other papers !
are given in other sections. {

For other abstracts sze Electvonics, April 1946, |
Vol. 19, No. 4, pp. 230..266. !

L®
021.314.2.017 2015 |

Thermal Characteristics of Transformers : Partl. |
—\V'. M. Montsinger. (Gen. elect. Rev., Apr. 1040,
Vol. 49, No. 4, pp. 31-35, 38—42.) Power trans- |
former loadings approved by the A.T.E.E. Standards f
are governed by the “eight degree " rule, which |
states that the tate of mechanical deterioration of |
Class A insulation is doubled for each eight degrees
centigrade increase in temperature.

Tn determining the effect of high operating tem- 4
peratures on the life of a transformer, measurement :
of the dielectric strength of the insulation is nota |
safe guide, since the determining factoris the ability |
of the materials involved to withstand abnormal |
mechanical stresses. L i

It has been found that the eight degree rule is
fairly reliable in the range 115-200°C ; 1t decreasess
from eight degrees at 115°C, gradually, down o
about three degrees at 75° C.

Practical temperature standards and other
factors governing the design of transformer cooling |
systems are considered. [

621.314.2.017 2016 '
Temperature Rise of Water-Cooled Power Trans- |

formers.—]J. R. Meador. (Gen. elect. Rev., AL |
1946, Vol. 49, No. 4, PP. 55-59.) {‘1 ‘
621.314.22/.23 2017 ('( ;

The Impedances of Multiple-Winding Trans: {4
formers : Part 2.—S. A. Stigant. (Beama Ju |
March 1046, Vol. 53, No. 105, pp. 109-114.) The !
derivation of the impedance tensor Zgg and the

e

L]

T

( |




construction of equivalent impedance network
diagrams for sm-winding transformers. For part

E July, 1946
. 1 see 1085 of June. To be continued.
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621.314.632.029.6 : 546.28 2018
H.F. Crystal Diodes.—LeDuc. (Sce 2077.)

The Application of High-Voltage Steel-Tank
Mercury-Arc Rectifiers to Broadcast Transmitters.—
Po AT, Bevan.  (]. Inustn elect. Lngrs, Part 111,
| March 1946, Vol. 93, No. 22, Pp- 131-136.) Long
abstract of 206 of January.

)
i621314.05 1 621.390.71 2019

621.314.65 : 621.396.71 2020

High-Voltage Steel-Tank Mercury-Arc Rectifier
Equipments for Radio Transmitters.—]. . Read.
(J. Instn elect. Engrs, Part 111, March 1946. Vol. g3,
No. 22, pp.128-130.) Long abstract of 205 of January.

621.316.5.4 2021
. Fundamental Properties of the Vacuum Switch.—
R. Koller. (Phys. Rev., 1st/15th Feb. 1946. Vol
69, Nos. 3/4, p. 134.) ““ An exhaustive study of
the basic mechanism affecting the d.c. operation
f the vacuum switch.” Abstract of an Amer.
jPhysA Soc. paper.

$21.316.86 : 546.281.26 2022
[Silicon-carbide] Non-Ohmic Resistors.—Ashworth,
Needham & Sillars.  (See 1885.)

721.317.35 2023
Complex Waveforms : The Harmonic Syn-
hesiser.—Moss. (See 1917.)

21.317.755 2024
High Speed Oscillograph.—N. Rohats. (Elec-
ronics, April 1946, Vol. 19, No, 4, PpP. 135-137.)
«n oscillograph for transient measurements at
vriting speeds greater than 50 cm/us using a sealed
-ot-cathode tube described in 3117 of 1937. A
falanced thyratron sweep generator that can trigger
r be triggered by the transient under observation is
'so described. ~Speeds up to several metres per
licrosecond may be used with a camera lens of
oerture f/1.5.

21.318.572 2025
. Electronic Contactors for Control Applications.—
V. D. Macgeorge. (Electronics, April 1946, Vol. 19,
0. 4, Pp. 186. .206.) A survey of switch circuits
sing hard valves and hot- and cold-cathade relay
tbes.  Tvpical trigger requirements and power
indling capacity are quoted.

21.318.572 1 531.76 : 539.16.08 2026
Experimental Arrangement for the Measurement
Small Time Intervals between the Discharges of
2iger-Miiller Counters.—B. Kossi & N. Nereson.
2ev. sci. Instrum., Feb,. 1946, Vol. 17, No. 2,
h. 65-71.) A circuit is designed to give a voltage
Ise of which the magnitude is a function of the
ne interval. The recovery time is sufficiently
ng to allow either visual observations or photo-
aphic recording with a c.r.t. Details are also
ven of an arrangement using a pen recorder.

]

1.319.4 : 621.317 2027
Capacitors for Measurement.—Garton. (See 1919.)

]
)
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621.383 2028
[Photoelectric] Electron Multipliers.—F. Korma-
kova.  (]. Phys., USSR, 945, Vol. 9, No, 1,
p. 02.)  The multipliers described have semicircular
emitters located on a cylindrical surface. Caesium-
oxide surfaces, prepared on glass or nickel, are used
as emitters and cathode. The cylindrical type with
1o or 12 emitters and a grid, has a sensitivity of
0.5-5 AfLumen, with “dark’ current 0.52 uA.
Abstract of a paper of the Acad. Sci., U.S.S R,

621.383 2029

Some Results of the Application of Principle of
Secondary-Electron Transformation.—L.. Kubetzky.
(. Phvs., U.S.S.R., 1945, Vol. 9, No. 1, p. 062))
A highly sensitive photocell has been derivec from
a secondary electron mechanism.  An  efficient
emitter of high stability has been discavered, being
a combination of copper, sulphur, and caecsium. A
new photocathode with improved spectral charac-
teristics is also mentioned.  Abstract of a paper of
the Acad. Sci., U.S.S.R.

021.383.2 + 535.215.1 }
Complex Photoelectric Cathodes.—IKhlebnikov.
(See 13819.)

(G21.383.2 2031

New Sb-Cs Photocells.—N. Khlebnikov & A,
Aelamid. (J. Phys., U.S.S. I, 1945, Vol. 9, No. 1,
P- 64.) Two new types, one for use down to 1900 A
and the other a highly sensitive (50 \/I.m) model
showing no fatigue even at high cathode ilumina-
tion (ro L.x). Abstract of a paper of the Acad. Sci.,
USSR,

621.383.2 2032

Energy Distribution of the Electrons and Depend-
ence of Photocurrent for Caesium-Oxide Cathodes
on the Angle of the Incidence of Light.—A.
Pyatnitzky. (J. Phvs., U.S.S.[., 1945, Vol g,
No. 1, p. 04.) Semitransparent photocathodes on a
glass surface were used, and the emission found to
depend on the angle of incidence, wavelength, and
cathode structure. The largest increase was found
for an angle of incidence of 70, when illuminated by
blue light.  Abstract of a paper of the Acad. Sci.,
USSR

621.383.2 2033

Physical ~Properties of Silver-Caesium-Oxide
Cathodes.—I’. Morozov & M. Butsiov. (f. Phys.,
US55, 1945, Vol. 9, No. 1, pp. 63-64)  The
spectral distribution of the sensitivity of a caesium-
oxide photacathode of variable thickness has been
investigated, and found to be directly connected
with the thickness. The structural peculiarity of
the cathode leads to a spectral absorption and
scattering of the incident light. The work function
was found to be 0.7%-0.90 \".  Abstract of a paper
of the Acad. Sci., U.S.S. K.

621.383.4 2034

A New Electrolytic Selenium Photo-Cell.—A. von
Hippel, |. H. Schulman & . S. Kittner. (J. appl.
Phys., April 1946, Vol. 17, No. 4, pp- 215-224.)
“ - consists of a metal eclectrode {cathode)
completely coated with metallic selenium, immersed
in an aqueous solution of an clectrolyte, preferably
selenium  dioxide, together with an auxiliary
clectrode of a noble metal. . . " Our cell
differs from . . . earlier electrolytic selenium cells
chiefly in that directly clectrodeposited metallic
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selenium gives rise to a higher sensitivity and that
the selenious acid permits a higher lifetime as well
as hermetical sealing of the cell . . .” A full
description of the cell construction is given, with
its characteristics as a function of operating voltage,
temperature, external resistance, and time, and an
account of its response to unmodulated, modulated,
and monochromatic light. A feedback circuit is
described, which greatly improves the voltage
output of the photo-element and which “is generally
applicable to photoconductive and photovoltaic
cells.”

621.383.5 2035
Photometric Equipment for Blocking-Layer Light-
Sensitive Cells.—H. T. Wrobel & H. H. Chamber-
lain.  (Gen. elect. Rev., Apr. 1946, Vol. 49, No. 4,
pp. 25—29.) A compact laboratory equipment for
the quick and accurate testing of the temperature
characteristics of barrier-layer selenium cells.

621.384.6 2036

Acceleration of Charged Particles.— (Natuve,
Lond., 23rd March 1946, Vol. 157, No. 3986, pp.
381-382.) A brief review of 439 of February
(McMillan) and of Phys. Rev., 1945, Vol. 68, p. 233
(Kerst).

621.384.6 2037

A Proposed High Energy Particle Accelerator—
The Cavitron.—R. F. Post. (Phys. Rev., 1st/15th
Feb. 1946, Vol. 69, Nos. 3/4, pp. 126-127.) A
proposal for obtaining high intensity electron
accelerating fields by replacing the usual ‘‘ dee”
assembly and acceleration chamber by an electro-
magnetic cavity resonator.

621.384.6 2038

Combination of Betatron and Synchrotron for
Electron Acceleration.—H. C. Pollock. (Phys.
Rev., 1st/15th Feb. 1946, Vol. 69, Nos. 3/4, p. 125.)
Comment on 439 of February (McMillan).

621.384.6.017.6 2039

Radiation Lossesin the Induction Electron Acceler-
ator.—J]. P. Blewett. (Phys. Rev., 1st/15th Feb.
1946, Vol. 69, Nos. 3/4, pp. 87-95.) A discussion
of the possibility that, because of the high radial
accelerations experienced by the electrons in an
irduction electron accelerator the radiation losses
may introduce limitations in the design of acceler-
ators for energies above 100 MeV. Radiation
effects consistent with theoretical predictions have
been observed. The radiation itself has not yet
been detected.

621.385.832 : 621.396.9 2040
Cathode-Ray Tube Displays.—Bartlett, Watson
& Bradfield. (See 1857.)

621.394.04 : 621.304.3 2041

Electronic Regeneration of Teleprinter Signals.—
H. ¥. Wilder. (Trans. Amer. Iunst. elect. Engrs,
Jan. 1946, Vol. 65, No. 1, pp. 34-40.) A descrip-
tion of an electronic device for receiving .weak
and distorted teleprinter signals and retransmitting
them in correct sequence. The received signal is
corrected for time of duration by means of a timing
delay network controlling balanced trigger circuits.
Starting and stopping is performed by electronic
bridge relays.

621.394.652 : 621.394.141 2042
An Electrical Keying Device.—F. Dearlove.
(R.S.G.B. Bull.,, March 1946, Vol. 21, No. 9, pp.
136-137.) An arrangement of a polarized relay to
provide an automatic morse key. The device is
simple, easy to adjust, uses no valves, is noiseless
in operation, and is capable of very high speeds.

621.305.645.3 : 621.385.4 2043

Intermodulation Tests for Comparison of Beam
and Triode Tubes used to drive Loudspeakers.—
J. K. Hilliard, (Cominunications, TFeb. 1946,
Vol. 26, No. 2, pp- I15-17, 54.} The usual high distor-
tion of the beam power valve is overcome by careful
amplifier design with little negative feedback.
The main requirement is for an output transformer
with high self-impedance, high coupling coefficient,
low distributed capacitance, and carrying capacity
such that the output power shall be uniform overa
wide frequency range. Intermodulation tests,
which compare favourably with listening tests,
showed that beam power amplifiers gave the same
or less distortion than triodes, and have advantages
of less hum and greater efficiency.

621.396.664 2044
"~ An Interlocked Line-Switching System.—H. E.
Adams. (Comwmunications, March 1946, Vol. 26,
No. 3, pp. 34—36.) For feeding programmes to any
of four lines from either of two control rooms,
with interlocking to prevent both control rooms
from feeding the same line together. Description
of the design, construction, and operation.

621.396.682 : 621.397.62 2045

Television Receiver R-F Power Supply Design.—
H. C. Baumann. (Communications, March 1946,
Vol. 26, No. 3, pp. 26 ..70.) The advantage of
using an r.f. (50-300 kcfs) oscillator, step-up trans-
former and rectifier to supply 10-50 kV 1 mA are
outlined, and the design and construction of such
an equipment are described. See also 2169 of 1943
{Schade).

621.396.69 2046
The Design of a Screened Room.—C. C. Eagles-
field. (Electronic Engng, April 1946, Vol. 18,
No. 218, pp. 106-108, 112.) Detailed description
ofaroom 10 ft x 8 {t x 8 ft high, made with copper
sheet, giving an attenuation of outside interference
of 100 db at frequencies 1—550 Mc/s. A fan outside
provides forced ventilation, the air inlet and outlet
apertures being covered with perforated zinc.
Power supplies are introduced through low-and
high-frequency filters designed to give the same
attenuation as the screening. '

621.396.69 2047

Post-War Components.—(IViveless World, April
1946, Vol. 52, No. 4, pp. 106—112.) A review of an
exhibition by the Radio Component Manufacturers’
Federation (Feb. 1946) which illustrates modem
trends in design. A list of manufacturers- and
products is given.

621.396.69 : 06.064 . 2048
Reports on Exhibitions. — (Electronic  Engng,
April 1046, Vol. 18, No. 218, pp. 122-128.) Brief

notes on some of the electronic equipment exhibited
at the Institution of Electronics, Manchester, at the
Radio Component Manufacturers’ Federation
Exhibition, and at the North-East Coast Exhibition.
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621.396.91.087.5 : 551.51.053.5 2049  621.385.3 . 2056
. A Simple Kerr Modulator for Ionospheric Record- Grounded-Grid Power Amplifiers.—Spitzer. (See:
i ing.—O. E. H. Rydbeck. (Chalmers tekn. Hégsk.  208s5.)
| Handl., 1945, No. 44, 13pp. In English.) Detailed .
! ‘description of the design and construction of a 621.394.652 : 621.394.141 2057
Y Kerr cell suitable for replacing the point glow lamp An Electrical Keying Device.—Dearlove. (See
used in certain types of ionosphere recording  2042.) '
} equipment. 621.396.11.029.64 4 621.396.24 4 621.385.1 2058

3

| 771.448.1 : 778.39 2050

' ""An Apparatus for Stroboscopic Observation,—

|'S. L. de Bruin. (Philips tech. Rev., Jan. 1946,

| Vol. 8, NG 1, pp. 25-32.) A capacitor discharge is

| used to provide repeated current impulses in a high-
pressure argon tube, with time intervals of between
2 and. 0.004 sec. Light flashes of about 10=5 sec
duration are obtained.

s TELEVISION AND PHOTOTELEGRAPHY

}621.397 ; 2051
f Color Television on Ultra High Frequencies.—
D.G.F. (Electronics, April 1946, Vol. 19, No. 4,
pP. 109-115.) The present C.B.S. system uses 525
lines, interlaced 2 : 1, the interlaced fields being
scanned at 120 per sec. Improved definition is
iobtained with a 10-Mc/s bandwidth in the band
480-920 Mc/s, and single-sideband operation is
ﬁventually contemplated. The transmitter used
A disk-seal triode (6C22) giving 1 kW peak or 600 W
pverage | a slotted waveguide radiator gives a con-
bentration in the horizontal direction with a power
rain of 20. The use of the vision flyback period
ffor sound permits transmission up to 10 500 c/s.
Pt two receivers demonstrated, one gives direct
Iision of a ro-inch c.r. tube and the other an optical
lystem giving a 17 x 22-inch picture. A tunable
irystal mixer and 105-Mc/s i.f. amplifier with a
randwidth of 12 Mc/s gives an equivalent input
wiselevelof 8 uV.  The colour wheel uses standard-
zed green, blue, and red filters, giving an average
ransmission of 149, The required bright phosphor
mage is obtained with an accelerating voltage of
000. Details of the camera and pickup equip-
nent are given.

{
21.397 2052
“ Videosonic > Sound.—D. I. Lawson. {Radio
vaft, March 1946, Vol. 17, No. 6, PP. 385..422))
or other descriptions of this system of transmitting
und and vision on one carrier see 459 of February
1d back references. See also Electronics, April
946, Vol. 19, No. 4, Pp. 208. . 212.

21.397 2053
Improved Phototelegraphy.f(Elecm'cian, 22nd
arch 1946, Vol. 136, No. 3538, PP. 734—736.) A
yscription and block diagram ‘of a new photo-
ﬂegraphic equipment designed at the (British)
ost Office Research Station for overseas trans.
n!‘rissions by Cable & Wireless Ltd.

1.307 . 2054
L.R.E. Winter Technical Meeting January 1946.—
_Iommunications, Feb. 1946, Vol. 26, No. 2, pp. 22..
').) Abstracts of some of the papers read. For

les, see 1704 of June.

[

iJ TRANSMISSION

1.314.65: 621.306.71 2055
The Application of High-Voltage Steel-Tank

sreury-Arc Rectifiers to Broadeast Transmitters. —
évan. (See 2019.)

T el TERRNy

F T TN Tt T St

Simultaneous Use of Centimeter Waves and Fre-

quency Modulation.—Clavier & Altovsky.  (See
1971.)
621.396.61 2059

LR.E. Winter Technical Meeting January 1946.—.
(Communications, Feb. 1946, Vol. 26, No. 2, pp. 22..
66.) Abstracts of some of the papers read. For
titles, see 1715 of June. :

621.396.61.029.56 2060

A Seli-Contained 60-Watt C.W. Transmitter.—
D. Mix. (QST, Apr. 1946, Vol. 30, No. 4, pp. 13-17,
I14.) The construction and adjustment of a set
comprising a Tri-tet crystal oscillator driving an
807 output stage, for use in the 3.5, 7 and 14 Mc/s
bands. -

621.396.61.029.58 2061

200-Kilowatt High-Frequency Broadcast Trans-
mitters.—H. Romander. (Elect. Comm., 1045,
Vol. 22, No. 4, pp. 253-261.) A technical descrip-
tion of two transmitters recently installed at Delano
and Dixon (California). For a previous description.
of the circuit, see 787 of March.

The beam aerials are arranged in groups of three
for each sector to be covered, the aerials of each °
group being graded so that a wide range of fre-
quencies can be covered with uniform gain. The
description is illustrated by photographs and circuit
diagrams. :

621.396.61.029:62 2062

Stabilizing the 144-Me/s Transmitter.—G. Gram.
mer. (QST, Apr. 1946, Vol. 30, No. 4, PP. 24-30.)
Unwanted frequency modulation can be reduced
by the use of a buffer amplifier between the master
oscillator and the power amplifier. Construc-
tional details are given for a 40-W three-stage
(buffered) transmitter, and its performance is
compared with that of two-stage and single-stage
transmitters.

621.396.61.029.62 2063
The “ Tiny Tim **° Handie-Talkie.—C. T. Haist,
Jr. (QST, Apr. 1946, Vol. 30, No. 4, PP. 58-59.)
A pocket-size 144-Mc/s-band transceiver using two
midget triodes as detector-oscillator and audio-
amplifier/modulator. Range about one mile,

621.396.61.029.62 : 621.396.619.018.41 2064

250-Watt F.M. Transmitter for 88 to 108 Mc/s.—
M. B. Kahn & S. L. Sack. (Communications, Feb.
1946, Vol. 26, No. 2, pp. 44. .53.) The use of bal-
anced reactance-modulators and a push-pull oscilla-
tor provides twice the frequency swing of a single
modulator, so that only three doubler stages aré
necessary.  Stabilization of centre frequency is
obtained by mixing the output with the signal from
a standard crystal oscillator, and Passing the result-
ing a.m. and f.m. audio output to a phase detector.
The d.c. voltage so obtained controls thyratrons
which operate a motor that tunes the master
oscillator. Frequency stability is better thap
4+ 1 500 ¢/s. . :

wide,
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621.396.61.029.63 2065 VALVES AND THERMIONICS

Oscillators and Amplifiers at 1 000 Mc/s.—P. S.
Rand. (QST, Apr. 1946, Vol. 30, No. 4, PP. 34-40.)
Detailed description ({with diagrams and photo-
graphs) of the use of ' Lighthouse ” tubes and
cavity resonators in a U.S. Navy 25-W 9oo-Mcys
transmitter. The modifications necessary for opera-
tion on 1 215 Mc/s are described.

621.396.611.21 : 621.396.015.14 2066
Frequency Stabilization at 450 Mc/s.—Myers.
(See 1926.)

621.390.615.17 -+ 621.396.619 2067

Station Design and Planning : Part 3—Frequency
Multiplication and Keying.—W. H. Allen. (R.5.G.B.
Bull., Feb. 1946, Vol. 21, No. 8, pp. 126-127.)
Frequency-doubling circuit resembles power ampli-
fier, Keving is best performed by grid-blocking of
the oscillator. Necessary precautions are outlined.
For part 1 see 1058 of April, for parts 2, 4 & 5 see
1801 and 1980.

621.396.619 : 621.306.619.018.41 2068

Reactance Tube Modulators.—XN. Marchand.
(Communications, March 1946, Vol. 26, No. 3,
pp. 42—35.) Circuit equations for an f.m. source
are derived, including cases of effective capacitive
and inductive inputs. Distortion can be minimized
by using balanced reactance tubes. A deviation of
- 3.75 kefs is easily obtainable with a source fre-
quency of 5 Mc/s and gives 475 ke/s at a radiated
frequency of 100 Mcfs. For previous parts in this
series see 1675 of June and 1994.

621.396.645.3.029.5 2069
Station Design and Planning : Part 2—The Power
Amplifier. Allen. (See 1301.)

621.396.604 2070

Radio-Frequency Transmitter.—]. N. Whitaker.
(Radio, N.Y., March 1946, Vol. 30, No. 3, p. 20.)
A method of switching the tank circuits of an h.f.

oscillator, without using metallic contactors.
Summary of U.S. Patent 2 388 233.
621.396.676 1 621.390.932.029.54 2071

Radiation of Ship Stations on 500 Kel/s.—].
Marique. (Wireless Engr, May 1946, Vol 23,
No. 272, pp. 146-151.) A summary of the results
of measurements made on the polar diagrams and
range (in terms of metre-amperes) of a number of
ship stations on about 500 ke/s—the frequency
used for distress trathc. It was found that the
horizontal polar diagram of typical ship aerials
may show 2 : 1 variations of effective height with
directions relative to the fore-and-aft line, and that
the radiated power !V, can be represented by
117, = (Metre-amperes/K)?, where K? = A}/1007°%2,
o being the *“ form factor ” of the aerial. A lies
between 25 and 50 at 454 kcfs.

The paper includes a graph showing the relation
between field strength and distance for daytime
conditions over sea as functions of aerial power and
aerial height.

621.396.721 2072

Radio Amateur’s Examination.—(/2.S.G.53. Bull.,
Feb. 1946, Vol. 21, No. 8, pp. 117-118.) The
syllabus of the new [British] Radio Amateur’s
Examination of the City and Guilds Institute, the
passing of which qualifies for a G.P.O. amateur
transmitting licence.

53 + 01 (73) 2073

American Trends of Development in the Physical
Sciences.—C. J. Overbeck. (/. sci. lustrwn., Jan.
1946, Vol. 23, No. 1, pp. 1-10.) Includes disk-seal,
radial-beam, and photo-multiplier tubes, and many
other devices. '

537533 2074

On the Secondary Electron Emission of Solid
Bodies.—S. Iukianov. (J. Phyvs, U.S.S.R., 1945,
Vol. 9, No. 1, p. 62.) The emission is affected by
{a) the total energy loss per unit length suffered by
the primary particle, and (b) the range of the
secondary electron in the given substance. The
mean energy of formation of secondary electrons
is estimated (in aluminium £ = 15¢V). The small
emission of pure metals and the high emission of
certain non-metals are discussed. Abstract of a
paper of the Acad. Sci., U.S.5.R.

537-533 2075

On the Influence of Strong Electric Fields on the
Secondary Electronic Emission of Dielectric Films.—
D. Zernov. (J. Phys, U.S.S.R., 1945 Vol g,
No. 1, pp. 61-02.) The characteristics of emission
from Al, Cs and Mg oxides are discussed, and the
emission shown to depend on the primary current,
collector potential, and velocity of the prumary
electrons. The secondary current practically

ceases to follow primary-current variations at audio |

¥

frequencies. Abstract of a paper of the Acad. Sci,
U.S.8.R.
537.583 2076

The Emission of Oxide-Coated Cathode under
Impulse Excitation.—A. Andrianov. (]
.5.S.R., 1945, Vol. g, No. 1, p. bo.) lxperiments
were made using diodes with concentric cylindrical
electrodes. The current impulse was ot 3—4 us
duration and the repetition frequency 50 ¢fs. The
saturation current at different temperatures was

Phys., i

measured. The voltjamp characteristic given by
this method for small values of average current
differs from that given by large values. Abstract
of a paper of the Acad. Sci., U.S.5.R.
621.314.032.029.6 : 540.28 2077 |
H.F. Crystal Diodes.—H. A. Lebuc. (Radio

Craft, March 1940, Vol. 17, No. 0, pp. 350, 428.) A

short description of the theory, construction, and ¢

main uses in wh.f. equipment, of stable cartridge-
mounted germanium and silicon rectifiers.
of the properties of eighteen types is added. See
also 1728 of June.

621.38

LR.E. Winter Technical Meeting January 1946.—
(Communications, Feb. 1940, Vol. 20, No. 2
pp. 22..60.) Abstracts of some of the papers read.
YFor titles see 1730 of June.

©21.383 2079
{Photoelectric] Electron Multipliers.—Kormalova.
(See 2028.)

621.385.1 2080
Reflex-Klystron Oscillators.—1i. 1. Ginzton &
A. E. Harrison. (Proc. Inst. Radio Engrs, N.Ya

Part I, April 1940, Vol. 34, No. 4, p. 209.) Corres
tion to 1734 of June.

A table |
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621.385.1 2081  proportion deflected through more than a certain

|.. What are the Klystron and the Rhumbatron P
*J. Balta Elias. (Euclides, Madrid, May/June 1045,
. Vol. 5, Nos. 51/52, pp. 287-297.) A simple account
- of the limitations of triode oscillators at u.h.f.,
‘and of the development of velocity-modulated
! oscillators.
\ 621.385.1 + 621.385.16 2082
) The Magnetron and the Klystron.—T. F. \Vall.
\ (Engineering, Lond., 8th, 15th & 22nd Feb. 1940,
' Vol. 161,_Nos. 41784180, Pp. 125-127, 148 &
1184—185.) Description of the mode of operation,
yincluding a  simplified mathematical treatment.
The discussion of the magnetron oscillator is
limited to the split-anode type with external tuned
circuit.  Two-cavity klystron amplifiers and oscil-
lators are considered.
%621.385.1.029.63/.64 : 2083
T The Klystron and Other Micro-Wave Oscillators.
—A. C. Ramm. (Proc. Insin Radio Ingrs, Aust.,
Nov. 1945, Vol. 6, No. 3, PP. 3—4.) Summary of
la talk on the development of Barkhausen-Kurz,
g?nagnetron, and klystron oscillators.

%521.385.16 2084

Development of the Magnetron.—J]. T. Randall.
j{Electm’cian, Ist March 1946, Vol. 136, No. 35353,
op. 537-538.) A summary of a paper read before
the Royal Society of Arts describing the practical
jind theoretical development during the war.

121.385.3 2085
Grounded-Grid Power Amplifiers.— E. E. Spitzer.
Electyonics, April 1946, Vol. 19, No. 4, Pp. 138-141.)
the lower capacitance of this amplifier permits
vider-bandwidth operation than the conventional
apacitance-neutralized triode, with reduced possi-
ility of self-oscillation. Some 3-10 times greater
iriving power is needed, but this is transferred to
1e anode circuit. The. 9C21 type (a 100-kW
riode) is described ; its use in an amplifier and its
1odulation characteristics are considered.

21.385.3/.5].012 2086
Pentodes and Tetrodes Operating as Triodes.—
- C. McCallum. (Electronic Engng, March 1946,
jol. 18, No. 217, pp. 82-83.) Chart showing, on
log-log plot, the r.m.s. input voltage and the a.f.
ttput power for various triodes and triode-con-
tcted pentodes and tetrodes. A maximum
cond-harmonic distortion of 5% and the use of
btimum Joad resistance is assumed. British and
merican types are included.

The Current to a Positive Grid in Electron Tubes :
The Current Resulting from Electrons Flowing
irectly from the Cathode to the Grid.—J. L. H.
inker & B. D. H. Tellegen. II. The Current
sulting from Returning Electrons.—]. L. H.
nker.  (Philips Res. Rep., Oct. 1945, Vol. 1,
I. I, pp. 13-32.) 1. Electron paths are calculated

3I.3,85.3/.5].032.24 2087

" the case of a planar triode by taking into
Fount an extra velocity moment gained by
fctrons in passing close to the grid wires. This
i]es a second approximation to the expression for
> direct electron current that agrees well with
served data. 2. The angular deflexions suffered
 electrons in passage through one or more grids
) investigated, and the electron current that
;urns to the positive grid is calculated from the

critical angle. The effect of relative pitch in two
grids is discussed in some detail,

621.385.3(091) 2088

Saga of the Vacuum Tube : Parts 21 & 22.
G. F. J. Tyne. (Radio News, Feb. & April 1946,
Vol. 35, Nos. 2 & 4 PP. 54-50, 130 & 52..133.)
Concludes a survey of development in Frarice and
Germany during the first world war. For part 20
see 489 of February,

621.385.38: 537.56 2089

Note on the Ionization and Deionization Times
of Gas-Filled Thyratrons.—J]. C. R. Cance. (/.
sct. Instrum., March 1946, Vol. 23, No. 3, pp.
50-52.) ' The ionization time of G.T.1C thyra-
trons determined at currents ranging from 5 to
25 mA is shown to be independent of (&) anode
current, (b) anode voltage, (c) rate of change of grid
potential, and is sensibly constant at 1.4 4- 0.4
psec.  The relation between de-ionization time
and negative grid voltage is illustrated graphically
for different values of anode volts and current.
At constant grid volts and anode current, the
de-ionization time is shown to be independent of
the magnitude of anode-cathode potential change
used to effect extinction.”

621.385.38 : 621.396 2090

Thyratrons and Their Applications to Radio
Engineering.—A. J. Maddock. {(£lect. Comm., 1945,
Vol. 22, No. 4, pp. 339-378.) A review of the
nature, mechanism, and characteristics of thyra-
trons, of the range of existing types, and of the
main types of controlling circuits in which they are
used, illustrated by application to operation
timing, peak voltmeters, overload relays, over-
modulation indicators, frequency meters, d.c.
amplification, transmitter keying, pulse generation,
c.r. tube switching and time bases, harmonic
generators, frequency dividing, power-supply
regulation and control, rectification, and inversion.
The paper is illustrated by numerous typical
circuit-diagrams and has a bibliography of 66 items.

621.385.4 2091

Beam Tetrode Characteristics.—S. Rodda. (Wiye-
less Engr, May 1946, Vol. 23, No. 272, PP 140-145.)
The anode-current/anode-voltage characteristic is
deduced on the assumption that the electrons
entering the screen/anode space have a distribution
in angle given by a continuous function of the sine
of the angle of entry. (Previous treatments have
assumed a discontinuous function.) Even with the
continuous distribution in angle, the action of space
charge produces '‘regions of instability” with “sharp
knees”. See also 1807, 2222 and 2635 of 1945 (Walker).

021.385.5: 621.396.619 ‘ 2092

New Modulation Tube for Frequency Modulation.
—(Electronics, Feb. 1946, Vol. 19, No. 2, pp.
204..212.) An illustrated account of the phasi-
tron ** described in 1405 of May.

621.396.615.17 : 621.317.755 2093
Time-Base Converter and Frequency-Divider.—

H. Moss.  (Wireless Fngr, May 1940, Vol. 23, No.
272, p. 152.) A letter supporting the writer’s

previous contention that the introduction of new
types of components is only justified by a sub-
stantial technical advantage to be gained, and that
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the case for such technical advantage is not valid 621.396.712 2102

in the case of the deflexion-modulated wvalves
(' signal-converters ”’) proposed by Nagy and
Goddard in their original paper. See 3891 of

1945 and 3393 of 1943.

MISCELLANEOUS

003.6 1 621.392.5 2094

Graphical Symbols for Filters and Correcting
Networks.—G. H. Foot. (IVireless Engr, April
1946, Vol. 23, No. 271, pp. 103-106.) Suggested
new symbols based on the shape of the performance
graph of attenuation against frequency.

. 510.283 : 621.315.617.3 2095
Quality Control of Insulating Varnishes.—Hart.
(See 1883.)
62 ““ 1945 " 2096
Progress in Engineering Knowledge during 1945 :
Design Engineering.—P. L. Alger, J. Stokley,
C. F. Scott, H. B. Marvin, J. L. Tugman, K. W.
Given. (Gen. elect. Rev., Feb. 1046, Vol. 49, No. 2,
PP- 9-19.) A review, with an extensive biblio-
graphy, of many fields, including the solution of
partial differential equations by equivalent elec-
trical circuits, the measurement and recommended
field strength limits for interference from electrical
apparatus, improvements in television fluorescent-
screen construction, and a combined triode-cavity
resonator for radar applications.

621.316.96 : [621.38/.39 2097

Vibration and Shock Testing of Mobile Equipment.
—J. H. Best. (Electronics, April 1946, Vol. 19, No. 4,
pp. 126-129.) Testing techniques for newly de-
veloped anti-vibration mountings for electronic
equipment. In addition to a test on the unmounted
unit for vibration resonance of any particular part
over a range of frequencies, data are obtained on the
vibration-isolation efficiency of the mount itself.
Vibration tests in three mutually perpendicular
directions are made, and account taken of any
tendency for torsional oscillation.

621.396.6 2098

Naval Wartime Communication Problems.—]. O.
Kinert. (Proc. Inst. Radio Engrs, N.Y. Part 11,
April 1946, Vol. 34, No. 4, pp. 193-195.) As a
result of experience gained during the war the
following recommendations are urged for the design
of military equipment :—(a) the greatest simplifica-
tion consistent with satisfactory performance ;
(b) the maximum practicable reduction in weight
and size; {c) standardization of parts and com-
ponents; (d) maximum use of automatic features.

621.396(73) 2099

Those New Frontiers.—P. A. DPorter. (Proc.
Inst. Radio Engrs, N.Y., Part 11, April 1946, Vol. 34,
No. 4, pp. 185-188.) A general discussion of the
future of radio engineering in America.

621.396 ' 1945 " 2100
Radio Progress During 1945.—(Proc. Inst. Radio
Engrs, N.Y., Part 11, April 1946, Vol. 34, No. 4,
Pp. 104—184.) Survey of world progress, based on a
bibliography of over 400 references.

621.396.6(083.75) 2101

Proposed Standards of the [U.S.] Radio Manu-
facturers® Association.—(Proc. Inst. Radio Ewngrs,
N.Y., Part 11, April 1946, Vol. 34, No. 4, pp. 198—
200.) Summaries of proposals 163-169, concerned
with details of receivers, gramophone records,
and valve type designations.

From Studio to Master Control.—H. ]J. Seitz, |
(Radio News, Jan. 1946, Vol. 35, No. I, pp.
47..158.) Description of the various duties of the
broadcast engineer, including field broadcasting,
maintenance, master control, and studio operation,
the latter being concerned with acoustics and |
realistic reproduction. t

621.396.721 2103
Radio Amateur’s Examination.—(See 2072.) }

621.708 2104 ||
Protective Packaging.—O. C. Rutledge. (Gen.

elect. Rev., Dec. 1945, Vol. 48, No. 12, pp. 16-19.) 5‘

A review of new methods for protecting equipment |,
against corrosion and shock while in storage or in
transit.

621.708 2105 |

Dynamics of Package Cushioning.—R. D. Mindlin. |
(Bell Syst. tech. J., July/Oct. 1945, Vol. 24, Nos. |
3/4, PP. 353-461.) A comprehensive analysis of
the protective cushioning necessary in the trans-
portation of packaged articles. The four parts
of the paper are concerned with (@) methods for |
predicting, the maximum acceleration that the
cushioning permits the packaged item to reach,
(b) the form of the acceleration/time relation, (¢)
the effect of acceleration on the packaged article
with methods for determining whether or not the
strength of the packaged article will be exceeded,
(d) the influence of distributed mass and elasticity |
in both the packaged article and cushioning |
medium. The results of the analysis have been |
applied to the packaging of large vacuum tubes, |

2106

621.798 : 621.396.09
- Hermetic Sealing.—A. L. Anderson. (Radio, N.Y., |
March 1940, Vol. 30, No. 3, pp. 25-27, 40.) Describes 1
the technique of filling an enclosure with inert !
gas under a pressure of 5-Io lb/sq inch above |
atmospheric. See also 811 of March (Herbert).

654.19 2107 |

1946 Radio Statistics.—(Electronic Industr., Jan.
1946, Vol. 5, No. 1, p. 63.) Figures for the produc- |
tion of broadcast receivers in the years 1922-1945.3.

016 : [621.38/.39 2108 |

The Electronic Engineering Master Index. [Book ||
Review]—F. A. Petraglia (kd.). Electronics
Research Publishing Co., New York, 1945, 318 pp, |/
§ 17.50. (Electronic Industr., Jan. 1940, Vol 5
No. 1, p. 128.) “* A comprehensive and painstaking
subject index of electronic engineering periodicals |
covering, in separate sections, the two decades |
from 1925 to June 1945.” '

5 (082.2) 2109
The Autobiography of Science. [Book Review]— |
F. R. Moulton & J. J. Schifferes (£ds.). Doubleday, {/
Doran & Co., New York, 1945, 666 pp., % 4.00. [
(Sei. Mon., N.Y. Dec. 1945 Vol. 61, No. 6.)
PP. 489-491.) Selections from original scientific "!-_:
§

writings of historical interest. . an excellent
effort to offer the best in scientific literature. . . |
519.283 2110 (

Statistical Analysis, Quality Control, etc. [Book
Reviews]—(ASTM Bull., Jan. 1946, No. 138 |
pp. 60-62.) Reviews of 13 books and pamphlets §
condensed from J. Amer. Statistical Assoc., Sept i

1945. |
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